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Electrical Energy —the power behind arc 


welding must be properly transmitted from the welding apparatus to 


the fusion point to maintain peak wartime efficiency. “Majer” Welding 


Cable is correctly constructed to transmit maximum capacity. Super- 
flexible, rubber-covered, waterproof and having high tensile strength, 
“Major” Welding Cable meets all the 
requirements for speed production. 

AVOID COSTLY DELAYS —“Major’” Welding 


Cable is dyailable. Orders can be filled from 


warehouse ks or speedy shipments arranged. 
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NOW-NEW 


* Completely Re-Written 
—Up-to-the-Minute 


The llth Edition of The Weld- 
ing Encyclopedia comes to you 
completely re-written—reflecting 
the tremendous changes in weld- 
ing wrought by the production 
necessities of American Indus- 
try at war. In its 22 years of 
service to the Welding Industry 
no single edition of The Weld- 
ing Encyclopedia has presented 
so much completely new and 
vital information on welding 
practice. Edited and rewritten by 
T. B. Jefferson, leading tech- 
nical editor and engineer, this 
complete reference book is a 
must on the list of every en- 
gineer and weldor. 


© 25% Larger— 
980 Pages— » 
1359 Illustrations 


The llth Edition is a 25% 
larger volume—completely _re- 
written. It is rearranged with 
easy-to-find cross-references and 
contains 1359 illustrations in its 
980 pages. It brings to you, in 
its added size, a complete com- 
pilation of exhaustive research 
keyed to the demands of In- 
dustry’s fastest growing fabri- 
cating process. It contains com- 
pact authoritative data—much 
of which can be found only in 
The Welding Encyclopedia, 11th 
Edition. 


The Weldin 
Publishing 


Engineer 
506 So. Wabash Avenue 
Chicago 5, Ill. 
Please enter my order for: (Please check) 


0 The Welding and The Weld- 
ing Engineer for ——s 
ie ane FORT Guhewintien wr 

SE TP CN hvtdcceccececeved $7. 

) is enclosed. 


My check ( ), money order ( 
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THE 11th EDITION of the 


WELDING ENCYCLOPEDIA 


One of the greatest values 
ever presented by a major 
reference book—980 pages 
of current authoritative in- 
formation with 1359 illus- 
trations on the world’s most 
important and fast develop- 
ing industrial process — 


Welding. 


$6 


e Every Major Field— 
2000 Subjects 


Are Welding 

Gas Welding 
Resistance Welding 
Heliare Welding 
Atomic Hydrogen 
X-Rays 

Gamma Rays 
Magnetic Inspection 
Flame-Hardening 
Metallizing 

Heat Treatment 
Flame-Cutting 
Metallurgy 

Aircraft Welding 
Shipbuilding 
Automotive Welding 
Pipe Welding 
Boilers & Tanks 
Structural Welding 


5 ~ Covering more than 2000 subjects, completely indexed and 
Safety Practice cross-referenced—the llth Edition of The Welding Encyclo- 
Railroad ipment pedia gives up-to-the-minute complete coverage on every major 
Agricultural Implements phase of welding. 


Everything in Welding Complete in One Book . . . Everyone Needs It 


ORDER YOUR COPY TODAY 
for 
INDISPENSABLE +» COMPLETE + UP-TO-DATE 


INFORMATION ON WELDING 
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“HOL-GRIP” HOLDERS - - - 4y TWECO 


Cover the Range of Manual Metallic Arc Welding 
s J S ] > O Aircraft design. For light gauge welding. # 


* N oO. y OO The “happy medium” for average duty. 
° N oO. 3 OO For rugged general purpose welding. 


©No. 500 razz. @ 










Engineered- 
Field- 


Proven 
= 


150 Amps 200 Amps" 300 Amps 500 Amps 
vs” through 32” ts” through +5" te” through “4” is” through %” 
Weight 7% oz. Weight 13 oz. Weight 22 oz. Weight 28 oz. 

Length 7” Length 942” Length 1042” Length 12” 

Price $3.75 Price $4.50 Price $5.00 Price $6.50 


Write for the new 1945 TWECOLOG, a 12 page bulletin of specifications, descriptions and prices of TWECO equipment, “America’s 
Only Complete Line of Cable Connections for Electric Welding.” 


TWECO PRODUCTS COMPANY 


MANUFACTURERS 
English at Ida Wichita 7, Kansas, U.S. A. 


Distributed in Canada by G. D. PETERS & CO., OF CANADA, Lid. 1021 Birks Bidg., Montreal 


DISTRIBUTORS ALL OVER THE UNITED STATES AND CANADA 
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C) PERATES easily under most severe conditions. Perfect 
balance. Oxygen, passing through powerful injector, auto- 
matically draws in correct amount of Acetylene to 
produce positive, neutral flame. Adaptable to either low 
or medium pressure Acetylene without alteration. Lever 
affords complete control at all times. Four tips, covering 
entire range of cutting, furnished as standard. Catalog 
lists models and connections with prices. 


THE HARRIS CALORIFIC COMPANY 


SERVING 


CLEVELAND, OHIO 


THE METAL INDUSTRY SINCE 1905 
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A “Must” | 
» . i] MM Tree | 

for Welding MALL TRY -> 6 | | 

“ae 3 | | RESISTANCE | i : 
Engineers... | f WELDING | 


i DATA BOO K 


; MALLORY 





| RESISTANCE WELDING DATA BOOK 
: 

RITTEN by experienced welding engineers and metallurgists, this new edition of 
the practical Mallory manual covers every phase of resistance welding . . . provides 
} factual answers for hundreds of questions. 

Included in the Third Edition Mallory Resistance Welding Data Book is material on 

Welding Principles Controls and Timing Devices Cooling Methods 
} Heat Generation Electrodes Applications 
3 Resistance Welders Timing Special Processes 

Resistance Factors Pressure Electrode Alloys 
Current Requirements Definitions 
¢ Materials to be Welded: Ferrous and Non-Ferrous, Plated and Coated 
} Do’s and Don’ts of Resistance Welding ‘ 
: : , 
; This new Data Book is replete with tables, charts, diagrams and photographs of opera- 
; tions illustrating correct methods of welding. It will be sent gratis to resistance weldias 
F engineers when requested on company letterhead. Price to students, libraries and schools 


is $2.50 per copy, postpaid. 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


MY ielalelelae! 


A L ae R Resistance Welding Blectrodes 
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NOTICE TO 
MANUFACTURERS’ AGENTS 


The REID-AVERY Com- 
pany has a few very 


4 py attractive territories 
OLE VAUWE:ARADARCO ETD AME open. Write for com 
DUNDALK BALTIMORE 22 MARYLAND plete details. 

SINCE 1919 PRODUCERS OF ARC WELDING ELECTRODES AND WELDING RODS 
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Z ALL COPPER CARBON ARC JOB 
Welded with 


| CHASE OLYMPIC BRONZE 


Towering over 35 feet (there are seven 
sections!) this huge “bubbling col- 
umn” fabricated by Gerstein & Cooper 
Company is used in the manufacture 
of penicillin. It is one of the largest 
all copper jobs ever welded by the 


carbon are method of welding. 


Progressive welding techniques, 
employing Chase Olympic Bronze 
Welding Rods, were used from top 
to bottom, which includes welding 
in of outlets, and still angles (used 
for flanges and stiffening) welded to 


copper shells. 


You may never be confronted with 
a welding job so unusual. But you 


may be sure that, whatever the prob- 


lem, you can count on Chase Welding 


Rods for quality welds, and on Chase 
WELDING THE BUBBLE CAPS to lugs holds the 
caps down on section of penicillin column, 
thus eliminating any need for nuts—a novel 
application of the carbon arc method of 
welding with promising possibilities. 


Engineering Service for welding 


assistance. 
CHASE 


CHASE BRASS & COPPER CO. 


—Incorporated — 
Waterbury, Connecticut 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 





ALBANY f¢ CINCINNATI INDIANAPOLIS T MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 
ATLANTA T CLEVELAND KANSAS CITY, MO. ¢ NEWARK PITTSBURGH SEATTLE 

BALTIMORE DETROIT LOS ANGELES NEW ORLEANS PROVIDENCE ST. LOUIS 

BOSTON HOUSTON MILWAUKEE NEW YORK ROCHESTER ¢ WASHINGTON f 
CHICAGO t Indicates Sales Office Only 


This is the Chase Network —handiest way to buy brass 
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AC and DC WELDING 


-_ 


Here they are ... two new P&H elec- 


trodes — which perform equally well on 
either AC or DC! 


Thoroughly proved in a wide variety 
of work, these remarkable new elec- 
trodes deliver an arc that is extremely 
stable, easily controlled and produces 
fine, uniformly strong welds. 


You've waited for this . . . to simplify 
your welding problems —to make your 
electrode buying easier .. . to save time 
and money. Convince yourself—on your 
own welding jobs — that they are a prac- 
tical answer to better welding at lower 
costs. 


Place a trial order today! 


A COMPLETE ARC WELDING SERVICE 


DC WELDERS 
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AC WELDERS 











Canadian Distribution: The Canadian Fairbanks-Morse Co., Ltd. 






we 7 
yam ELECTRODE! 


AC-1 (E-6010 and E-6011) 


For AC, and either polarity on DC. ® Tensile strength, 
65,000-70,000 P.S.I. © Yield, 55,000-60,000 P.S.I. © Ductility, (2°), 
25% to 35%. ®@ Available in all sizes— 14” and 18” lengths. 


Conforms to requirements of: U. S. Navy Bureau of Ships 
specifications 46-E-3 Grade 3, Class 1, 2 and 3. ® Hartford 
Steam Boiler and Insurance Company. ® American Bureau 
of Shipping. ® Lloyds Register of Shipping. 


AC-3 (E-6012 and E-6013) 


For AC, and either polarity on DC. ® Tensile strength, 
65,000-70,000 P.S.I. © Yield, 55,000-60,000 PSI. ® Ductil- 
ity, (2°) — 18% to 25%. © Available in all sizes— 14” and 
18” lengths. 


Conforms to requirements of: Hartford Steam Boiler and In- 
surance Company. ® American Bureau of Shipping. ® Lloyds 
Register of Shipping. © Full information and procedures on 
request. 


General Offices: 


4513 West National Ave., Milwaukee 14, Wisconsin 








WELDING ELECTRODES - MOTORS - HOISTS 
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Photo Courtesy Lockheed Aircraft Corp. 


G-E CAPACITOR 
DISCHARGE CONTROL 


---lt provides accurate forge- 
pressure timing for your stored- 
energy welding machines 


PORE AB RIGE SO: 








ONSISTENT values of current and timing, so vital to uniform, high- 
quality, aluminum-alloy welds, are insured when your stored-energy 
welding machines are equipped with this G-E control. Experience proves 
that required welding energy is reduced and weld quality improved by the 
accurate forge-pressure timing provided by this control. 


Because of its low demand kva, this control permits the use of welders on 
distribution systems which, without it, might be overloaded. Also, because 
of its low demand on the line, which means less voltage drop, you can 
economically install your welding machines in the most favorable places 
on your production line, even though the machine may be Crnzaa, 

° ° ° . ° ° @rscraie 
some distance from incoming distribution transformers. 

Good voltage regulation, afforded by the low demand kva, Want More Information? 
also lessens the possibility of light flicker, and limits inter- 

General Electric Company, Sec. J645-29 
Schenectady 5, N. Y. 

Please send a copy of your bulletin, ‘‘Capacitor-dis- 

charge control,’’ No. GEA-3728, which describes the 


control, tells how it operates, and explains where it can 
be used most effectively. 









ference with other welding equipment on the same circuit. 


The arrangement and accessibility of all parts of the 
control make it easy to install and service. 


BUY WAR BONDS 


GENERAL @ ELECTRIC 


Name 
Company 
Address... 











GREAT LAKES STEELS —N-A-X ARMORPLATE, N-A-X HIGH-TENSILE, N-A-X 9100 SERIES ALLOYS — ARE 
USED IN THIS WAR EQUIPMENT: Tanks, Tank Killers and Self-Propelled @un Mounts — the General 
Grant, General Lee, General Sherman, Honey, Priest, Hellcat, Slugger, Greyhougld, Staghound, Locust. . . LVT 
Amphibian Tanks — Water Buffalo, Alligator, Scab . . . Jeeps, Amphibian Jeeps /Trucks, Trailers, Tank Retrievers, 
Armored Half-Tracks, Personnel Cars, the “Weasel,” Tractors, Locomotives, $érapers, Graders, Bulldozers, Bomb 
* Trailers... Landing Craft—LST, LCi, LCM, LSM, LCT, LCVP, LSD, LCS 4. Naval Craft— Aircraft Carriers, 


VERSATILE N-A-X STEELS 








Submarines, Submarine Tenders, Submarine Chasers, Light and Heavy Cruisers, Mine Sweepers, Destroyers, 
Destroyer Escorts, Patrol Craft, PTs, Battleships . . . Anti-Aircraft and Artillery—.50-Caliber Machine Gun Mounts, 
40-mm. Bofors, 75-mm., 90-mm., 105-mm. and 155-mm. Gun and/or Howitzer Mounts and Carriages, Armor 
Gun Shields .. . Aircraft, from Fighters to Bombers — Armor, Oxygen Supply Cylinders, Landing Wheels, Brake 
Drums and Frames, Superchargers, Bearings, Tools . . . Miscellaneous Applications— Aerial Torpedoes, Demolition 
Bombs, Flame Throwers, Diesel Engines, Cable Reels, Pontoons, Land Mines, Ammunition Boxes and Others. 


Out of America’s great manufacturing industries— 
out of the coordinated teamwork of engineers, 
technicians, metallurgists, material processors and 
production men—has come the mechanized might 
that will crush the Axis. It is an onslaught of 
steel, launched against the enemy by fighting men 
whose skill and courage make victory inevitable. 

Much of the steel that goes into this fighting 
equipment flows from the mills of the Great Lakes 
Steel Corporation: N-A-X High-Tensile Steel for 
aighly stressed structural parts and members sub- 
ject to fatigue and impact—N-A-X 9100 Series 
Steels for constructional parts—N-A-X Armor- 
plate for rugged armored equipment of all types. 
From the earliest tanks built, to the recently an- 
nounced Staghound, armored with N-A-X Armor- 


plate exclusively, Great Lakes Steel Corporation 
has played a vital role in supplying our land, sea 
and air forces. 

Proved in the stern test of battle, N-4-X Alloy 
Steels will speed reconversion—lend new strength, 
lightness and durability to postwar products. 


pe 
GREAT LAKES STEEL 


N-A-X ALLOY DIVISION 
UNIT OF NATIONAL STEEL CORPORATION 
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Simplicity of Design Makes This 
___Resistance Welder Control Ideal 








for Efficient Production Welding 


@ Only simple magnetic relays and pneumatic tim- 
ing units are used in the assembly of Safront weld 
and sequence timers. Operation is based on the 
interval required to transfer a small volume of fil- 
tered air from one chamber to another, through a 
regulated orifice. Circuits are conventional—easy 
for the electrician to understand and service. 

On timers and contactors alike, all terminals and 
wiring are instantly accessible for inspection and 
maintenance. Coils, contacts and all renewable 
parts may be replaced in a matter of seconds, using 
only standard electrician’s tools. 


*Shown above —an efficient 
production line with Thomson Welders, 
Square D controlled. 











DETROIT ° 


MILWAUKEE ° 







SAFRONT TIMERS are built in 18 NEMA standard 
types. All electrically energized parts are behind 
a protective panel, yet finger-tip adjustment of 
individual timing periods is provided by large, 
calibrated dials on panel front. 
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i HIGH SPEED SYNCRO-BREAK 


HIGH SPEED and SYNCRO-BREAK CON- 
TACTORS have unusual design features required 
for frequent making and breaking of the welding 
transformer primary circuit. Syncro-Break con- 
tactors provide means for opening circuit without 


arcing at contact tips—thus increasing contact life 
and allowable ratings. 


LOS ANGELES 


THE WELDING ENGINEER 
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ALLIS-CHALMERS 
ELECTRODES HAVE 
GOT TO BE GOOD! 





BECAUSE: 1) We use them ourselves 
— tons of them a day...2) We con- 
stantly check weld metal by X-Ray, 
tensile machine, metallographic micro- 
scope, etc. — to be sure A-C electrodes 


are coming through right. 





















Builders of the greatest variety of capital goods 
in the world, Allis-Chalmers is also one of the 
world’s largest users of welding equipment. Thus 
we ourselves use Allis-Chalmers electrodes for practic- 
ally every type and size of welding job known to in- 
dustry. In one A-C shop alone over one and a half tons 
of arc welding electrodes are used every day. That 
means Allis-Chalmers electrodes are being continually 
tested in production—under all welding conditions. 


ALLIS-CHALMERS, MIL 


AMPAC 
A-C 
WELDERS 
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Soundness of weld is determined by modern 

research equipment such as the above giant 

400,000 v X-Ray machine—being maneuvered 
into position to ‘‘shoot”’ part of a high pressure turbine. 
This positive, non-destructive method of weld exam- 
ination provides a direct check on electrode perform- 
ance. Yes, Allis-Chalmers electrodes have got to be 
good! You can get them at our nearby district office 
or welder dealer. Send for bulletin B6340. A 1808 


WAUKEE l, Wis. dtm in Boston Symphony, Blue Network, Sat. Eves, 


@ 
26 D-c _, WELDING 


= ] WELD-O-TRON ARC 


WELDERS “sais ACCESSORIES 
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EA S Y- F LO plays a part’in keeping 


the Navys BOFORS guns firing 









This section of a Bofors gun 
water jacket shows how the 
spider plate is EASY-FLO 
brazed to the jacket. EASY- 
FLO is preplaced in a 
groove in the plate. Induc- 
tion heating is used. Brass 
bearing ring on outer side 
of jacket is unaffected by 
the brazing because of 
EASY-FLO’S low working 
temperature of 1175°F. 
Four other jacket joints and 
one on the flash hider are 
also brazed with EASY-FLO. 


HIS is typical of hundreds of metal joining jobs now being done 
‘with EASY-FLO in the production of planes ... tanks... ships... 
shells . . . guns and a wide variety of other war products. 


It’s the ability of this low-temperature, free-flowing silver brazing 
alloy to make remarkably strong joints fast, reliably and at low cost, 
that has won manufacturer after manufacturer to EASY-FLO use. 


Speed, reliability and economy are vital to metal joining at any time. 
Hence, manufacturers who use EASY-FLO will enjoy a distinct ad- 
vantage in the keen competition that is sure to come with the return 
to peacetime operations. 


If you have not yet tried EASY-FLO, now is the time to find out what 
it will do for you. BULLETIN 12-A will give you full details. A copy will 
be mailed to you promptly on request. Write for yours today. 


Hy NDY & HARMAN 


Re 82 FULTON ST., NEW YORK 7, N. Y. 
il Bridgeport, Conn. * Chicago, Ill. * Los Angeles, Cal. * Providence, R. |. * Toronto, Canada 
Agents in Principal Cities 
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‘MECO 


PRIETO. 


Site pas 


<x On the Production Front... on the 
Battle Front—Meco oxy-acetylene welding 
and cutting equipment is speeding the day of 
Victory. 7X The reliable operation of Meco 
Safe-T-Chek Regulators reduce production 
saves time... 


hazards—saves manhours... 


reduces costs. 7< If you have been disap- 








Equipment Is Producing 
VITAL WAR MACHINES 


pointed on deliveries of Meco Equipment, 
bear in mind that every shipment we make is 
based on the Victory Cause. Meco Equipment 
is vital to war production. Oxy-Acetylene 
Cutting and Welding outfits are standard 
equipment of all of our armed forces, includ- 


ing the ships at sea. 


Oxy-Acetylene Cutting and Welding Equipment 


MODERN ENGINEERING CO. 


3413 PINE BOULEVARD 
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FOR HIGHEST QUALITY WELDING 
VERTICAL anv OVERHEAD 
YOU CAN'T BEAT THESE 
G-E ELECTRODES 


OU can’t afford to compromise when choos- 

jng electrodes for first-class welding in the 
vertical or overhead position, because that kind 
of welding calls for the best in both technique 
and electrodes. That’s why operators prefer 
these two G-E electrodes--they find them 
mighty. helpful in meeting specifications. 
W-26 electrode is recommended for use with a-c; 
easily meets all the requirements of A.W.S. Class 
E6011. It is approved by regulating bodies for 
both E6011 and E6010. (Therefore it can also 
be used for d-c.) 
W-22 electrode is recommended exclusively for 
use with d-c. It meets all the requirements of 
A.W.S. Class E6010, and is approved accordingly. 


Both electrodes produce weld metal which 
has the highest mechanical properties. And both 
are easy to use. They provide a forceful, digging 
type of arc which gives deep penetration, excel- 
lent fusion, and a strong, ductile deposit in all 
positions. Slag is light and easy to remove. 
Fillet welds have good appearance and a rela- 
tively flat profile. 

If you are not one of the thousands already 
using these production proved electrodes, it 
will pay you to ask your G-E arc-welding dis- 
tributor for samples to test in your own shop. 
He will also be glad to furnish samples and 
information about other G-E electrodes. Or, 
write to General Electric, Schenectady 5, N. Y. 


GENERAL {4 ELECTRIC 























Buy all the BONDS you cen 


—end keep ali you buy 


Hundreds of Landing Barges have been fabricated with General Electric g-¢ welders 
and W.26 electrodes gt the Trageser Copper Works, Maspeth, L. IL, N.Y, 


ANOTHER User Tells Wh 


“Our operators Prefer a-c welders because, with a-c, they don't 
have to Worry about arc bloy they can weld in every position 
and in every location and get a good strong joint every time, 
What's more, our General Electric a-c welders have been oper- 
ating 20 hours q day, six days a week, for more than two 
years, and not one has ever required maintenance.” 

TRAGESER COPPER WORKS 


That statement is typical of comments made by Virtually every manufacturer who 
has changed from d-c to General Electric a-c welders. For fy] details on how a-c 

8 can help you improve weld quality, increase Production, and reduce costs. 
ask for Bulletin GEA-408 |. Simply contact your G-E arc-welding distributor or 
write to Genera] Electric Company, Schenectady 5. N.Y. 

















It's New! ...lt#s a 


NATIONAL 


Precision 


WELD-TIMER 


@ Improved Design — More Accessible — Easy to 





Service 
@ AComplete Weld—Control Sequence Panel 1750 P Weld-Timer 
Right Hand View 
Presenting National’s new improved 1945 model _ ties, and make every weld UNIFORM! . . . In pre- 


750 P Timer. Here is a weld-control that your 
maintenance man needs—and wants! It is simple. 
It is easy to regulate. It keeps every operating func- 


war days more than 10,000 automobiles were sold 
DAILY welded by National precision timers . . . Our 


tion in full view. With it, you can chart a safe course old model was excellent—reputed to be the most 
for metal through the fusing operations—you can efficient on the market—this new 1945 model is 
speed up production, eliminate human irregulari- even better! 

America’s amazing war production has empha- push button is held, timer will repeat at a pre- 


1750 P Weld-Timer 


Left Hand View sized the value of welding controls—they are _ set, timed rate, with ample time between welds, 

Here to Stay! .. . For example, note what to move metal. It is ideal for welding-guns at 
National 1750 P Weld-Timer will do—it con- high speed, or on stationary fixtures where 
trols Squeeze-time, Weld-time, Hold-time and welding is slow . . . Weld-intervals as short as 
Off-interval—all in positive sequence. It has a one-half cycle, or as long as 20 cycles, can be 
non-beat, momentary push control circuit; if consistently maintained. 













National’s patented double-cam per circuit time con- 
trol, of ‘Drop to Make Contact’ followed by ‘Drop 
to Open Circuit,’ is the only known method of main- 
taining this precision accuracy in a mechanical timer! 


The acceptance of National as the preferred weld-timer is 
proven by re-orders we receive. One manufacturer has 
MORE than 400 Type 1750 P units alone! Numerous manu- 
facturers of automobiles, refrigerators, and electrical equip- 
ment, each have more than 100 National timers in operation. 
... The “story” is always the same—once a National is used, 
more Nationals follow. 


ie, 
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Get the facts—write us today—let us show you How and Why 
the National is the Ideal Weld-Timer for YOUR production. 


NATIONAL TIME & SIGNAL CORPORATION 


te hin icant 





600 E. MILWAUKEE AVENUE DETROIT 2, MICHIGAN 
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Trunverinc through the sub-stratosphere with 
trails of vapor marking their course, American bomb- 
ers and swift fighters deliver smashing blows at the 
enemy. These high-altitude sweeps could not be made 
without oxygen, which means life itself for the flyers 
at more than 10,000 feet. Air Products mobile and 
stationary generators supply this necessary oxygen 
on many battlefronts scattered all over the world. 

Air Products is concentrating today on oxygen gen- 


erators for military use, and will continue to do so 


Stationary Oxygen 
Generator 


Trailer Model of Mobile 
Oxygen Generator 
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Official U. S. Air Forces Photo 


until every victory is won. After the war the company 
will resume construction for industry of modern, effi- 
cient mobile and stationary generators using the 
air liquefaction process for the production of oxygen, 


nitrogen and other gases contained in the air. 


INCORPORATED 





Manufacturers Road, Chattanooga 5, Tenn. 

















THERM-ARC ELECTRODE HOLDERS 


A Type of Holder that has Proven Itself 
The only fully-insulated coil spring holder 





TYPE N 
Partially 
Insulated 










TYPE K 


Completely ie 
Insulated et 





TYPE M 
Detachable 
Completely 

Insulated With 
Removable Front 


THERM-ARC CABLE CONNECTOR 


This unit can be connected or disconnected 
quickly by a very short turn. The action is instan- 
taneous and a tight, contacting connection is as- 
sured throughout entire circumference of male plug; | 
no possibility of loosening while in use. 





Write for our attractive, illustrated, descriptive booklet of 
THERMEX Holders and Cable Connectors. 


THERMEX EQUIPMENT COMPANY 


2045 Celia St. Tel. T¥ler 7-1337 
DETROIT 8, MICH. 
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pgs hay sounds like a soft 
job, yet abrasion is severe, 





quickly rounding away ham- 

mer corners during the high-speed rotation so 
necessary for efficient chopping. Because of 
this concentrated abrasion hammers lose size, 
with consequent loss of cut-hay tonnage and 


unnecessary down-time for hammer changes. 


Stoody Tube Borium proves the ideal hard-facing alloy 
for mill hammers when used for chopping hay. Tube 
Borium not only produces a 50% increase in tonnage 
per day, but hammers hard-faced with Tube Borium stay 
sharp 10 times longer than unprotected hammers and 
greatly outwear those hard-faced with inferior alloys! 





TWO PROCEDURES cover the hard-facing of mill hammers. New 
hammers need only to be surfaced on the top and outside edges 
as shown. Worn hammers require rebuilding with high carbon 
then surfacing on top and - 
side edges with Tube Feet 
Borium. When rebuilding 


HIGH 
worn hammers, corners CARBON 
should be flared out slightly 


METHOD FOR HARD -FACING WORM M/Lk 
MAMMER. LEFT. NEW MILL HAMMER , R/GHT 





— "URE BORWM 


beyond the dimensions of 











the old hammer. 


HIGH ECONOMY—Considering cost of new hammers to vary trom 
60 to 90c, Tube Borium applications show high economy. 30-40 
mesh Tube Borium costs $3.20 per Ib., f.0.b. Whittier or distributors’ 
warehouses. One-half ounce of Tube Borium (cost—10c) adequately 
hard-faces both corners of a new hammer with gas consumption 
generously estimated at an additional dime. Therefore, 20c worth 
of materials increases hay output 150% and keeps the hammer 
in top cutting efficiency 10 fimes longer ...a profit paying invest- 
ment hard to duplicate! 


STOODY COMPANY 


1141 WEST SLAUSON AVENUE, WHITTIER, CALIFORNIA 


STOODY HARD-FACING ALLOYS 
Ketard wear.. 





. Save Repacr 
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Who do you mean, Steve?” 

“Why, Westinghouse, of course. Any a-c 
welder is built around a transformer, and 
Westinghouse has been building all types of 
transformers longer than anybody else—so 


I'd suggest we get ’em from the outfit that’s 


recognized as transformer headquarters , 


A-c welders are essentially transformers. 
That’s why Westinghouse A-C Welders offer 
the benefit of more years of experience in 
the designing and building of this type of 
equipment than any other welder... be- 
cause Westinghouse built the first successful 
commercial transformers. 

A-c electrodes, too, have been developed, 
tested and proved by Westinghouse to meet 
welding requirements that range from the 
lightest welding to the heaviest. In fact, 
Westinghouse A-C Welders and Electrodes 
provide the right combination for faster, 
more economical industrial welding—main- 
tenance, fabrication or construction. 

Westinghouse A-C Welders are available 
in a complete range of ratings from 100 to 
2000 amperes. Ask for catalog B-3136 giving 
full details. Westinghouse Electric & Manu- 


facturing Co., Box 868, Pittsburgh 30, Pa. 
j-21315 


Westinghouse | 















\ 


A-C WELDERS and ELECTRODES 
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SMITHway CERTIFIED ELECTRODES... made by welders... for welders 





SIGNAL CORPS PHOTO 


NINE LST CONTRACTORS * ALL USED SMITHway ELECTRODES 


Wauen nine big Midwest contractors 


New steels, involving new welding prob- 


tackled the gigantic landing-ships produc- lems, are finding broader fields of appli- 


tion program, there was no guesswork. All cation where strength with light weight is 


nine, of their own accord, chose SMITH- required. Be prepared to make the most 


way Certified Electrodes . . . developed and of welding as a production tool on a 


proved in the huge A.O. Smith plants, where 
millions of SMIT Hway Electrodes are used 


thoroughly scientific basis. SMITHway 


Certified Electrodes provide a variety of 


in welding more than 50,000 tons of steel accurately controlled analyses for depend- 


products a month. No other electrodes offer 





able results — proved so, in our own weld- 


eiowationeay manmnnnnannmnnnee 


such outstanding performance proof, over a —— ing shops where many complex alloys are 
W R 


period of many years of mass production. CATALOG! daily being welded in production. 


Have You Bought That Extra War Bond This Month? 


Mild Steel...High Tensile... and Stainless Steel 
SMITHway A. C. WELDING ELECTRODES SMITHway Weld- 


Welding Machine ing Monitor trains 
saves power; welders faster. 


eens arc Cae ya\ z O. S M iT H Corporation 


MILWAUKEE + WISCONSIN * HOUSTON - TEXAS 








In Canada JOHN INGLIS CO., LIMITED 
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Ask a welder what he wants in a glove... . and 
hell tell you he wants protection with plenty of 
working comfort. 


Take this pair of American Optical gloves. They're 
gun-cut—which means they have seamless palms 
—and the finger seams are flat to guard against 
chafing and interne. And they’re made of top 
quality chrome tanned cowhide that stays pliable. 
This can make the difference between an ordinary 
welding job and a good job. For pliable gloves 
give better control of both rod and torch. They 
help welders do faster, more uniform work. 


The seams on AO gloves are located away from the 
parts that get the most heat and wear. That's why 
AO gloves can take plenty of punishment, too. 


If you want to step up your welding production— 
and who doesn’t these days—give AO gloves or 
mittens to your welders. 

You'll find the Representative of your nearest AO 
Branch Office can help you choose the proper 
gloves and mittens from AO’s welding line. Why 
not call him sometime today? 


American 0 Optical 


COMPANY 


SOUTHBRIDGE, MASSACHUSETTS 


THe WeLpING ENGINEER—JANUARY, 1945 
























ae 


; 


i: OAL tate 5S ih Ra 0c + EIEN 20s Die hha 





oo 
SQUARE 
FRAME | WELDER DESIGN? 


WHY THIS 


1. SIMPLER CONSTRUCTION — only two major parts, a rigid one- 

piece frame and husky rotating member. Single heat control. No com- 

plicated attachments. There is less to go wrong. 

2. MORE COMPACT, EFFICIENT— it's entirely self-contained, self- 

excited, internally stabilized. The last word in simplicity, compactness, 

and ease of operation. 

3. SAVES FLOOR SPACE—takes only a fraction of the area needed 

by conventional welders of equal capacity. Fits on shelf or under bench 

where desired. 

4. A MORE FLEXIBLE WELDING SERVICE— double-decked with 

parallel connection, as shown at right, you have a much wider welding 

range. 

5. REDUCES YOUR INVESTMENT IN WELDING EQUIPMENT 
-dual units with parallel hook-up eliminates the need for special high 

amperage machines. 

6. WSR (Welding Service Range) Ratings give you the machine's actual 

delivered output — the usable welding heat from minimum to maximum. 


7. Proved in more than 70,243,000 production hours in all kinds of plants 
—§in all types of metal fabrication. 


For complete information see your nearest P&H representative or write us. 


General Offices: 4513 West National Avenue, Milwaukee 14, Wisconsin 
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When machines are stacked and connected in parallel, one 
operator may have the combined welding capacity of two 
machines. Or, two operators have separate services, the 
equivalent of one machine each. 


P&H manufactures a complete a 
line of welding electrodes for / ‘ 

both AC and DC use, 

including types for 

hard-surfacing, _resist- 

ance to wear, impact, / 

and abrasion as well 

as for all mild and 

alloy steel applications. 

Write for literature. 

















“PM SITTING 


TIGHT” 


EPLYING to America’s early propos- 

als and assurances that the United 

Nations had no designs on Spanish terri- 

tory, Dictator Francisco Franco defended 
his neutrality with: 


‘‘I will avoid anything which 
might disturb our relations in any 
of their aspects.”’ 


Sitting tight in any business is one of 
the easiest things a man can do. 


The only trouble is that in this era of 
quick advances, sitting tight doesn’t get 
one anywhere—but down—and fast. 


And when the dust of the passing parade 
clears—it’s a long, plodding process to 
catch up. 


We see it well expressed in many “Stand 
pat’? companies now making no plans for 
improving their welding methods—either 
in new production techniques or the latest 
welding equipment. 


And others... 
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“SITTING TIGHT,” é cays 


Look, Francisco .. . here is the wherewithal to step out in front with Arc Welding: 


THE TOOLS FOR NON-STANDPATTERS 


““SHIELD-ARC”’ WELDER 


The ‘‘Job Selector’’ of the Lincoln 
*“‘Shield-Arc’’ Welder permits selection of 
the TYPE of welding arc. . . a predeter- 
mined welding characteristic .. . to match 
the job. Its Current Control provides any 
desired amperage over a wide range. Both 
selectors are Self-Indicating for KNOWN 
results . . . unmatched speed, ease and 
economy of welding. The ‘“‘Shield-Arc’”’ 
is recognized the world over for its su- 
periority 32 ways ... described fully in 
Bul. 412. 









‘““FLEETWELD’’ ELECTRODES 


These world favorites have been copied ¥ 
extensively as to general appearance and 
color of coating. To enable you to KNOW 
that you get the genuine “Fleetweld,” 
they now are marked with 3 GREEN 
DOTS. Look for this sign of Lincoln 
Electrodes . . . recognized the world over 
for their superiority in quality and econ- 
omy. Complete details and welding pro- 
cedures in the “‘Weldirectory,”’ Bul. 402. 


THE LINCOLN ELECTRIC COMPANY «+ CLEVELAND 1, OHIO 


Cmeuiws gieddes7 nau recourse 





ARC WELDING , 
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Flame Spinning 


Forming the ends of tubing for war and peace-time prod- 
ucts is performed on a fast production basis by use of 
Airco's modern flame-spinning process. This method is now 
being successfully used on tubing ranging from 1/2” 
diameter up, with almost no maximum or minimum limit on 
the tube sizes that can be formed. 

Here, for example, is shown the method used to form 
the nose section of an aerial bomb. The white-hot tube is 
whirled in a chuck and a uniform temperature is main- 

tained by Airco oxyacetylene 
torches equipped with multi-flame 
heating tips. Forming is accom- 
plished by bringing the heated 
end of the tube in contact with a 


“BLITZ BUNDLES” 


forming roller, which is manipulated through remote con- 
trol. This localized supplementary heating facilitates form- 
ing and, together with the spinning action, provides the 
necessary increase in the wall thickness of the formed sec- 
tion of the tube. 

Flame spinning offers many practical advantages in 
speed, simplicity and economy. It is now being used on an 
increasing scale for shaping war products such as bombs, 
grenades, shock-absorbers, and many others. Its future 
application in metal parts fabrication promises to be even 
more widespread. 

For complete details on this modern flame process and 
technical assistance in its application, call or write your 
nearest Airco office, or write to Dept. WE New York Office 


* BUY UNITED STATES WAR BONDS x 


Arr REDUCTION 


General Offices: 60 EAST 42nd STREET, NEW YORK 17, 0. Y., 
In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. + General Offices: HOUSTON 1, TEXAS 
Offices in all Principal Cities 
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AMERICA'S 
PIONEER 
WELDING 
JOURNAL 


Established 
1916 


Risin ) ? 
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The dawn of the new year finds us still at bitter war. Our 
hopes are high, however. Despite set-backs, the indications 
are that at least the “little half” of the job (the European 
phase) should be finished by mid-summer. Then we will be 
able to concentrate on the big job in the Pacific theatre so as 
to finish it as quickly as possible. 

The war has not yet reached the stage where postwar plans 
can be put into operation, but it is wise to do some postwar 
thinking. Some persons engaged in the trade of welding seem 
to be getting confused in their thoughts of the postwar era. 
They appear to think that present conditions will continue 
after the war ends. 

Some weldors, for instance, are prone to forget that the jobs 
on which they are working are cost-plus jobs——jobs on which 
speed is more important than cost. Consequently they can 
“soldier on the job.” A few—relatively few, fortunately 
practically get away with murder and brag about the corpse. 
So perverted are their values, they will actually boast about 
how much they are making for the little they do. “Let the 
war go on,” they say. “[ am making good dough and paying 

” 
my way. 

They are not paying their way. It is even doubtful if they 
are lending their way by buying war bonds. Because of their 
don’t care attitude, brave men are paying in needless blood. 
There simply aren’t words—at least polite ones—to say what 
we really think about such “soldiers” of the production line 
so we ll merely point out that these weldors are making their 
postwar plans, if any, along the same lines. They are looking 
for big pay and little work. 

In the postwar period, emphasis will have to shift from the 
pay to the work angle. Just a littke work won't be enough. 
When the undersigned was in the shop six or eight years ago, 
it wasn’t considered anything out of the ordinary for a weldor 
to lay 300 to 400 feet of 3/16 inch bead downhand in an 8-hour 
shift. Weldors knew they could do that much, and they ex- 
pected to. Recently I visited a shipyard where 30 feet of 3/16 
inch downhand constituted a day’s work. Just compare these 
two sets of figures! If wages remained the same, the cost of 
welding would have increased ten times at this shipyard, but 
wages have gone up too, so—well you figure it. 

It all adds up to this: Can we expect fabricators in the 
postwar period to use welding with such a cost handicap? 
One answer might be the comparatively large number of 
green weldors working today. When jobs again get competi- 
tive because there are more weldors than jobs, weld footage 
per day will go up again, oldtimers say. It had better. Com- 
petition might get even tougher than weldors contemplate if 
the price per foot of welding becomes sufficiently high. There 
might be competition from rivets, bolts and other joining 
methods. 

Weldors have sometimes scared fabricators out of using 
welding in the past by pointing out “the difficulties involved,” 
“the time it would take,” ete., and by being generally tempera- 
mental. It won’t work any more. Weldors who start slowing 
down production in order to string out the jobs they are work- 
ing on will soon find themselves no longer employed. It has 
happened in the past, and it can happen again. Managements 
aren't going to expect a man to work himself to death, but 
they are going to insist upon an honest day’s work for a day’s 
pay. 

Easy money won't be here after the war ends. But welding 
will. And it will still go on paying a good living to the men 
who are willing to do their part to keep it the most effective 
and most economical metal-joining process. 
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A helpful guide to selecting the 
right Electrode for the job 


This new chart, just off the press, contains a complete list of 
Murex Electrodes divided into four groups for quick reference; 
mild steel, special steels, stainless steels and hard surfacing. 
Electrodes are described according to AWS-ASTM class. 
Color identification, recommended current strengths, polarity, 
and physical properties are also given. In addition, there are 
brief descriptions of the electrodes’ general characteristics and 
applications. 

The chart is 24” x 37”, printed in four colors. 

Copies will be sent free to those who request them on their 


company letterhead. 

METAL & THERMIT CORPORATION 
120 BROADWAY + NEW YORK 5, N.Y. 
Chicago «+ Pittsburgh °* Albany 
So. San Francisco + Toronto 
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N THE early years of the war the 

welding industry was busily en- 

gaged in production to meet war 
lemands. Production was increased 
several fold, and countless technical 
problems were licked during the pro- 
cess. With the coming of 1944 it was 
found that the demand for welding 
machines, welding apparatus and weld- 
ing electrodes had finally reached its 
peak and was beginning to level 
off. Relieved somewhat from the ex- 
igencies of continually expanding pro- 
duction, the welding industry could 
again devote a portion of its energies 
to the release of the new ideas de- 
veloped during these war years. 

All phases of the industry have 
been benefited by research, and some 
of the developments which have come 
recently to the front will undoubtedly 
have marked effects on the welding 
applications of future years. 


Welding at War 


While welding has played a most 
important part on the home front in 
producing for war, its role on the 
fighting front has been equally as 
effective. Landing barges especially 
fitted with welding and machine-shop 
equipment were among the first wave 
of ships that invaded the Normandy 
heachhead. These floating welding 
shops kept damaged equipment re- 
paired while our ground troops were 
invading France. After beachheads 
had been established, some of this 
maintenance equipment was moved 
forward where it continued to do its 
job of repair right up to the front 


nes, 
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On all fighting fronts welding has 
proved itself indispensable. Many of 


Welded ship construction has proved its worth 
under the severest of conditions. This picture 
shows the all-welded Liberty ship, ‘‘Ann Hutchin- 
son,"’ after being torpedoed off South Africa. 
Contrary to the evidence of the picture, the ship 
is still afloat and busily engaged in her task of 
delivering war supplies to one of our fronts. 


Though the production of war materiel has not slumped, 
a leveling off from the peaks of the past year is appar- 
ent. The welding industry continues to make progress in 
research. Among the most promising of the new devel- 
opments are multiare welding, electronically controlled 
flame-cutting and storage-battery resistance welding. 


By T. B. JEFFERSON 


our remarkable gains in the South 
Pacific would have been impossible 
without the welding and _ cutting 
equipment which permitted almost 
immediate repairs to be made to tanks, 
aircraft, guns, ships and to the bull 
dozers and other earth movers en 
gaged in building airports. Behind 
the lines, welding and its allied pro 
cesses have been extensively used for 
reclamation. Among specific uses 
may be mentioned the repair of docks, 
bridges and railroad facilities so that 
additional supplies could be rushed 
with minimum delay to hard-pressed 
fighting men. 


Underwater Welding, Cutting 


When the full story is told of the 
part that welding has played in this, 
the greatest of all wars, we will find 
that underwater welding and under- 
water cutting have been perfected to 
a high degree as a result of their war 
time uses. These two processes have 
made it possible to salvage many 
ships which would have been aban 
doned in other years because of their 
remoteness from drydocking facil 
ities. Valuable lives have been saved 
because holes due to torpedos could 
be plugged before the ship sank. 
While underwater welding cannot 
satisfactorily substitute for surface 
welding, torpedo-damaged hulls can 
be and are patched by this process so 


that they will remain afloat 
enough to make port safely. 
Underwater cutting first assumed 
importance at Pearl Harbor, where 
it was responsible for saving the lives 
of many valiant men trapped in the 
hulls of capsized war ships. Days 
after these ships had turned on their 
sides or with keels to the sky, divers 
with underwater cutting torches were 
able to bring men to the surface alive. 
While our fighting forces were thus 
learning new uses for underwater 
welding and cutting, our research lab- 
oratories on the home front have 
been busy developing new ideas. 
Some of them have been put into 
production so fast that the research- 
ers have not had time to announce 
their brain children. For this and 
reasons of security, the subject is 
shrouded in mystery for many who 
are otherwise well informed on the 
progress being made in the industry. 
Few, for instance, realize that oxy- 
hydrogen and not oxy-acetylene cut- 
ting is employed beneath the surface 
of the sea or that metal-arc cutting 
has proved to be an even better meth- 
od. Waterproofed electrodes with a 
hollow core are used, and a stream 
of oxygen is forced through the cen- 
tral hole in the electrode to supple- 
ment the cutting effect of the arc. 
Wartime demands have presented 
a continuously changing picture dur- 


long 





— U. S. Navy Photo, Courtesy The Lincoln Electric Co. 
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Signal Corps Photo 


Though it is well known that arc welding and 
oxy-acetylene welding are employed by the 
U. S$. Army when on the march, if seems strange 
to think of the Army carrying along heavy re- 
sistance-welding machines. Yet that is just what 
was done in North Africa, as this picture of a 
spout being welded to a water can shows. 


ing the past year of military accom- 
plishment. For instance, the produc- 
tion of tanks was cut back early in 
the year while impetus was given to 
the landing-craft program. This 
naturally resulted in changes in the 
welding market. 

Important changes in shipbuilding 
also occurred. That faithful old stand- 
by the Liberty ship is gradually being 
replaced by the faster Victory, a ship 
designed to compete in postwar com- 
merce as well as to serve as a war 
transport. The speedier, streamlined 
Victory is much more nearly an all- 
welded vessel than even the Liberty. 

Despite the greater demand for 
welding on the Victory, production is 
slower. Hence this drastic change in 
the shipbuilding program has so far 
given little indication of any changes 
in the overall effect on the welding 
industry. 


Welded Ships Okayed 


Alarmists, sensationalists, advo- 
cates of the “good old ways” of doing 
things, uninformed newspaper corre- 
spondents, and apologists for welding 
generally received a severe setback in 
the published report by the Maritime 
Commission formally endorsing weld- 
ed ship construction. Despite all the 
scare stories of welded ships breaking 
in two, the truth is not nearly so bad 
as the general public had been led to 
believe, the Maritime Commission 
revealed. Up till April, 1944, some 
3,000 welded ships had been launched, 
of which only 95 developed cracks. 
Of these 95 only six ships broke in 
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two or cracked to such an extent that 
they had to be cut in two in order to 
be salvaged. 

Net losses in ship tonnage were not 
even this serious. Of the six ships 
which failed, five were towed to port, 
rewelded and put back into service. 
The remaining ship lost only its bow 
section; this bow section, deemed 
not worthy of salvage, was purposely 
sunk on the grounds that it consti- 
tuted a hazard to transportation in 
North Atlantic convoy lines. 

To summarize, it can truthfully be 
said that of some 3,000 ships built 
by welding, only % a ship (the bow 
section referred to above) has been 
lost because of structural failures 
that can be attributed to defective 
welding. This is an excellent record, 
and especially so when you consider 
how important welded ship construc- 
tion has been to our effort to over- 
whelm the enemy in both Europe and 
the Pacific. 

More Women Weldors 

The past year has seen a contin- 
uation of the program to provide 
skilled help by training we'ding op- 
erators. Women have made up an in- 
creasing percentage of the trainees 
because of Selective Service’s contin- 
uous demand for the young men who 
would normally be taken. The de- 
mand for additional weldors was part- 
ly because of expanded uses of weld- 
ing and partly because Selective 
Service for reasons of its own con- 
tinues to take skilled weldors from 
war production and put them in the 
armed forces. The only way to meet 
the situation has been to call in more 
women and train them to weld. 

All things considered, the woman 
weldor has proved herself to be a 
most acceptable substitute ; however, 
she is unsuited to certain heavy fab- 
ricating jobs because of the weight 
lifting involved. Various conveyor 
and hoisting systems have been adopt- 
ed by many plants to overcome this 
difficulty and allow women to do real 
he-man’s work. 

During the flush of optimism 
which swept over the nation in mid- 
summer of 1944, the welding industry 
began to formulate its thinking of 
what the postwar picture might ulti- 
mately present. There was consider- 
able discussion of reconversion and 
some practical planning was done. 
The outlook, it should be noted, is 
quite bright for postwar welding, for 
industries that have learned to use 
this process on their war contracts 
have indicated that they will continue 
to demand this superior metal-joining 
method ... After permitting us this 
brief glimpse of the coming sun, the 
war clouds closed again. The Nazis 


continued their stubborn defense of 
the Siegfried line, the War Produ 

tion Board revealed that it had grossly 
underestimated the amount of ammu- 
nition that would be necessary to de 
feat them, and all plans for recon 
version had to be shelved. 


Sales Trends 


The consumption of oxygen and 
acetylene for welding and (particular- 
ly) cutting purposes has continued to 
grow. Flame-cutting has become our 
most important means of severing 
steel for fabricated construction. The 
sale of arc-welding machines has also 
increased, but the sale of welding elec 
trodes will probably show a drop of 
some 35 to 40% from 1943 levels 
Since electrode production reached 
1,086,784,300 Ib in 1943, the 1944 
production will therefore be between 
650,000,000 and 700,000,000 lIb—a 
not inconsiderable amount of welding 
electrodes. 

In some localities the, sale of are 
welding equipment is reaching an all 
time peak. This fact is rather difficult 
to explain, but it may be due to one 
or more of the following reasons: 

1. In the earlier war years certain 
localities were not able to meet the 
demand for welding equipment be 
cause of the low-priority type of work 
being handled. 

2. Much of the equipment used in 
war plants, arsenals and shipyards 
has been worn out and has had to be 
replaced. 

3. Individual weldors have begun 
to do postwar planning of their own 
and are now ordering equipment in 
anticipation of going into business for 
themselves when they no longer have 
war jobs. 

New Developments 


During the past year there were 
many new developments in all phases 
of welding. A few of them which 
have resulted in improved techniques 
or better production methods are 
worth recalling to memory. 

Experimentation continued with 
inert-gas-shielded arc welding, using 
both helium and argon gases. This 
process, though originated to permit 
the welding of magnesium alloys, has 
been found to be equally satisfactory 
for aluminum alloys and stainless 
steel materials. The technique is very 
similar to oxy-acetylene welding, and 
skilled gas weldors do the best work 
with inert-gas-shielded equipment 
The process has been put to many 
practicable uses in our war plants, 
particularly in those engaged in the 
production of military aircraft. 

Another development that has 
found application in aircraft plants 
is multiple-arc or multiarc welding 
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This process was developed to make 
possible the arc welding of relatively 
thin sheets of aluminum alloy. It 1s 
similar to the inert-gas-shielded pro- 
cess and to atomic-hydrogen welding 
in that the arc weldor is required to 
use both hands. The multiare process 
necessitates the use of a twin-carbon 
torch in one hand and an electrode 
holder with a heavily coated metal 
arc electrode in the other. Two 
sources of welding current are need 
ed: an a-c source to supply the twin 
carbon are torch (necessary 
it results in an even burn-off of the 
carbon) and either an a-c or d-c 
source for supplying the metal elec- 
trode. 

The chief advantage claimed for 
this type of welding is that it permits 
the delivery of a large amount of heat 
in a concentrated form and under per- 
fect control to the surface of the ma- 
terial being welded. The heat trans- 
fer and temperature are such that the 
parent metal receives a preheat while 
the weld deposit acquires a postheat 
\ll gases and impurities are allowed 
to escape to the surface of the molten 
metal before it becomes sufficiently 
plastic to entrap them and so cause 
porosity. 


because 


Automatic-Welding Innovations 

Electronic controls have been intro 
duced to automatic arc welding in 
order to simplify some of the prob- 
lems encountered in automatic set-ups 

especially where short runs or ex- 
tremely thin metals are involved. And 
while we are in the field of automatic 
welding, 1944 also saw the introduc- 
tion of a d-c submerged-melt welder 
This machine is in many respects 
similar to the well-known a-c sub- 
merged-melt welder, the principle dif- 
ference being that it uses a d-c power 
source. 

Users of welding have learned 
much of the deep-fillet welding tech- 
nique through the promotional efforts 
of important equipment manufac- 
turers. Larger electrodes (%4 in. and 
over) are employed in deep-fillet 
welding. With this new technique 
and a hot rod (AWS E-6020), weld 
ed products can be turned out faster 
than ever before. 

To meet the war-stimulated de- 
mands for high-strength, heat-resist- 
ant and corrosion-resistant materials, 
steel mills have developed many new 
loys and alloy-clad materials which 
present new problems to welding. One 
of the most unusual instances was the 
use of silver-clad steel in the building 
ot acid dehydration columns. Though 
preliminary studies had given the in- 
dustry the correct technique, con- 
siderable ingenuity was needed in 
order to do the actual job. The mild 


steel backing was welded with a metal 
arc, and the atomic-hydrogen proccss 
was employed with a silver filler rod 
to join the 99.9% pure silver clad 
ding. 


Electronic Flame-Cutting 


One of the year’s most amazing 
uses of electronics in the welding in 
dustry was an electronically controlled 
flame-cutting machine developed on a 
radically different principle—one sim 
ilar to that of the electronic phono 
graph. This new machine is guided 
by plastic cylinders which are scribed 
from blanks by simply guiding a 
pointer along the outline of a full 
size or reduced-scale drawing. The 
scribed marks are inked in, and the 
“record” becomes the template for 
flame-cutting operations. The plastic 
cylinders are not affected by changes 
in temperature or humidity, and they 
may be reused and stored indefinitely 
Unlike phonograph records, they can 
not wear out since the cylinder mark 
ings are scanned only by a beam of 
light. A photo-electric brain senses 
the findings of its “light eye” and 
orders the instructions for cutting. 

Another 1944 development was the 
extension of oxy-acetylene pressure 
welding to pipe lines. Designed pri 
marily for the welding of railroad 
rails, this process had hitherto been 
used only experimentally on other 
applications. Last year, however, the 
equipment was taken into the field to 
weld pipes of large diameter in the 
construction of natural-gas pipe lines. 
It could be used, of course, only where 
the runs were straight and compara 
tively level. Though reports are not 
wholly in agreement, the process ap 
pears to offer many possibilities for 
this particular application. Any new 


Flame-cutting has become our most important means of severing metals. 


developments will be looked forward 
to with interest. 


Storage-Battery Welding 


To the resistance-welding field, 
1944 brought the reintroduction of 
the storage-battery-powered resistance 
welder—this time on a_ practicable 
basis. Welders of this type were de- 
veloped ten to twelve years ago but 
dropped because of unsatisfactory 
batteries. War stimulated the devel 
opment of better batteries and so as 
sured the success of storage-battery 
welding. The contactor-control used 
in this type of equipment is another 
wartime development that was nec- 
essary to make the storage-battery- 
powered welder a success. 

Battery-powered equipment should 
offer unlimited opportunity for the 
establishment of spot and other forms 
of resistance welding in_ localities 
where adequate facilities are not 
available for heavy power demands. 
Storage-battery welding can be done 
wherever the welding machine and a 
small home-lighting plant can be 
taken, claims the manufacturer of this 
equipment. 

This brief summary by no means 
covers the welding research that has 
come out of the war. We have learned 
much about the welding of different 
materials, and many jobs once deemed 
“impossible” can now be handled with 
the aid of the welding arc, the welding 
torch or the cutting flame. It should 
be noted, however, that welding ap- 
plications, for the most part, have 
been devoted exclusively to the busi- 
ness of war. When researchers are 
again allowed to release their full 
creative energies to peacetime appli- 
cations, we will undoubtedly see many 
astounding new developments. 


This G. |. 


is cutting a piece of tin with an oxy-acetylene torch, somewhere in Iceland. 





Signal Corps Photo 
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* INSPECTION 


N electron is the smallest particle 

of matter: so small that 30,000 
trillion trillion weigh less than 

an ounce. Yet these tiny electrons 


are today speeding the construction of 
battleships and other naval vessels. 











Better Battleships 


Speeding the day of our final reckoning with Tokio,’ 
X-ray inspection assures perfect welds and castings” 


for our fighting ships and helps navy yards to send 
superb new naval units to sea in record-breaking time, 


At the big Philadelphia navy yar 
and at the New York Shipbuilding 
Corp. yard nearby, electrons are play 
ing an important role in seeing tl 
American sea-fighting equipment car 
take it in battle. How do they do tl 
prodigious job? The answer is: | 
X-ray! 

X-rays are produced when ele 
trons, millions and millions of then 

i 
The rays that are given off penetrat 
solid substances and produce 
shadow picture on photographic filn 
The developed film shows up any de 
fects in the subject that has beer 
X-rayed. 


Higher Voltage, Harder X-rays 


To get more and more penetrating 
X-rays, voltages are increased. The 


Philadelphia navy yard is General 
Electric’s compact million-volt in- 
dustrial X-ray unit. The rays pro- 
duced by this machine can penetrate 
8 in. plates of steel and can inspect in 
16 minutes sections of metal that 


This operator is positioning the tube of a 140,000-volt industrial X-ray unit preparatory to previously rer juired 60 hours. Yet 


inspection of a pipe weld at the New York Shipbuilding yard at Camden, N. J. 





Protected against stray radiation within a lead-lined 
controls of a 140,000-vol? unit prior to X- 
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even this is not the largest. Last 
month THE WELDING ENGINEER 
(page 88, November issue) told of the 
development of a two-million volt 


posure through a foot of solid ste 
in about two hours. Thus do we pr 
gress ! 

The million-volt unit is less thar 
5 ft high by 3 ft in diameter ar 
weighs about 1,500 Ib. Locate 
in a building adjacent to the nav 
yard foundry, it is used principally t 
inspect steam pressure castings wl 
weigh from 150 to 2,000 lb. It readi 
detects cracks, tears, sand and 
cavities. Unlike destructive met! 


sawing apart of a piece, radiograp! 
provides information without damag 
to the piece being inspected. 

The position of a defect such a 
clusion of slag is shown by the ra 
graph, as the film is called. The cas 
ing is sent back to the foundry, 
the defect is chipped out. New n 
is welded in, and the part is a 
X-rayed. If it is then satisfact 


booth, this operator is adjusting the the machining of the « asting is ( 
raying welds in a steam pressure pipe. pleted. 


super-detective at the $25,000,0009 


unit that will make a satisfactory ex-§ 


of inspection such as sectioning or th 





Pe Ras ak Ras is SE 


strike a metal target at terrific speed i 
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By JOHN L. BACH 


N. J., three similar units are used for 
practically the same type of work. 
Philadelphia Navy Yard 

The Philadelphia yard, which has 
built eight different types of naval 


vessels since the outbreak of the war, 
uses a 220,000-volt and two 140,000- 


ings General Electric X-ray Corp. 

end X-ray units at the Philadelphia navy yard 

me are used principally for the inspection of 
‘ welds in high-pressure pipes. The 12 in. 

main steam line on the right has eleven 

vard welds to be checked radiographically. in- 

a ard spectors estimate that on a battleship 

Iding P there are 1,800 vital high-pressure pipe 

play-| welds, all of which must be X-rayed. 

+ that 

it can 

oO this , 

s: by LO speed up the Inspection process : 
the Philadelphia navy yard, about 

elec. ) castings, weighing 200 Ib each, are 

them t ina circle around the target of the 

speed illion-volt unit, and all are radio- 

etrateaaphed simultaneously with a two- 

ce a inute exposure. The reflected beam, 

film Maeprayed out for the full 360 degrees 

ly de- 


been 





rays 
rating 
The 
0,000 
-neral 
t in- 
- /pro- 
etrate 
ect in 
that 
Yet 
Last 
INEER 
of the 
1 volt 
ry ex- 
: steel This operator at the New York Shipbuild- 
e pro- ing yard is checking the position of a 
250,000-volt industrial X-ray unit before 
. than radiographing a heavy valve casting. 
r and ; 
rated round the tube, penetrates all of the 
navy-MEP2tts to be examined and records a 
lly to adow picture on the film previously 
hich positioned behind each part. All of 
eadily he 20 castings are inspected in two 
ge ninutes, 
ALA The X-ray giant also inspects big 
et . lates of armor steel, 5 inches thick, 
Or MEfor ships’ hulls. X-ray does the in- 
sraphyMEspection job on these plates in 10 
amag‘@aninutes, whereas gamma rays from 
radium, the only other method that 
as in- uld be used, would take four hours.* 
radio Uhree smaller X-ray units are also 
e cast @mised at the Philadelphia navy yard 
y, andor inspection work. At the New 
- metal ‘ork Shipbuilding yard, Camden, 
agai! 
actor) "hough slower than X-rays, gamma rays pos 
. c great penetrating power. Up to 11 and 12 
5 cont n. of steel have been traversed by gamma rays. 


Epirors. 


, 194 


volt portable X-ray units to inspect 
welds in high-pressure pipes used to 
carry steam from one end of the ship 
to the other. It is estimated that there 
are 1,800 vital high-pressure pipe 
welds on a battleship, and all of them 
are examined by X-ray. The pipes 
are of various thicknesses and range 
from 3 to 12 in. in diameter. An 
average of four exposures is made 
to X-ray each weld, the exact num- 
ber depending upon the diameter of 
the pipe. 

“Steam pressure welds must be 
perfect,” one inspector said, “because 
there is so much at stake. If a 
defective weld gave way while a ship 
was in a combat area, the results 
might prove fatal to both ship and 
crew. Or if a defective weld gave 
way at any time, the lives of the entire 
crew would be endangered by scald 
ing steam. It is our job to spot defects 
before they can do any damage, and 
we like X-rays because we are able 
to obtain better definition and more 
contrast in pictures of the defects.” 


X-raying Glider Hooks 
Both of the 140,000-volt portable 


units are used on a wide variety of 
inspection jobs. One of these is the 
X-raying of cast-steel hooks which 
are fastened to planes for the towing 
of one or more gliders. 

“These glider hooks,” an inspector 
said, “must be absolutely flawless be- 
cause a defective hook would hardly 
stand the pull of three gliders.” 

Each hook weighs 15 Ib, and ten 
of them undergo X-ray exposure at 
the same time. The exposure requires 
only one minute; the entire X-ray in 
spection job, from the time the ex 
posure is made until the films are 
viewed by girl inspectors, can be done 
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in about 20 minutes. Heavier hooks, 
weighing 25 lb, are often inspected 
with the million-volt unit, and 16 of 
them can be examined in two minutes. 

One of the 140,000-volt units is 
small enough to be taken into the hold 
of a ship to inspect the final connect- 
ing welds on high-pressure piping 
after it has been installed. 


New York Shipbuilding Yard 


At the New York Shipbuilding 
Corp. yard, which turns out battle- 
ships, cruisers, aircraft carriers and 
hundreds of the larger types of land- 
ing craft, a 220,000-volt X-ray unit 
is used to inspect big turbine castings, 
pipe welds, turret parts, and bronze 
and brass evaporator castings, the 
latter an integral part of equipment 
for transforming salt water into 
drinking water. 

Wherever ships are built—whether 
at Philadelphia, Camden, Norfolk, 
Boston or San Francisco—industrial 
X-ray units stand guard along the 
inspection lines . . . speeding the day 
of victory by sending ships to sea in 
record time. 





The workman is positioning a 200,000-volt tube 
head for the inspection of welds in a heavy- 
walled high pressure steam pipe. The cone at- 
tached to the head confines the X-radiation. 
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* CONSTRUCTION 





Fabrication Cost vs. Width: 


B OILERS, pressure vessels and *Part One—To build the shell of a pressure vessel,” 


repr nee og be co which is more economical: a one-piece fabrication of — 
oO tes formed as illustrate * . . . ’ 

in Fes. 1 aad 2. Big, 1 hoses & drum a wide plate or a two-piece fabrication of narrower 
with length equal to or greater than plates? The answer is given in this two-part article, 
its circumference po Fig. 2 a vessel 
of circumference equal to or greater . W. G. THEI ER 

than its length. A single plate may be By DR. W. G SING 


employed in either type of assembly eee = 8 ae erent, 


provided that the shorter dimension 
_ does not exceed 195 in. (approximate- 
ly the maximum width of steel plate 
obtainable). In such a case, all of the 
fabricating operations are confined to § 
just one plate, which, however, is gen- 
erally of a width in excess of 100 in.| 
and so subject to a “width extra’ J 
charge in addition to the base price. 


Two-Plate Construction 


To avoid width extras, two plates § 
are sometimes used. This practice 
more than doubles the number of § 
fabricating operations to produce the 9 
same shell. To determine whether 
one-plate or two-plate construction 9 
should be employed, the cost of the 
additional fabricating operations re- 
quired should be compared with the 
higher initial cost of the one plate 
due to its width extra. | 

Vessels are also constructed as 
shown in Fig. 3. Here the circum- 
ference of the vessel is large, and its 
length exceeds the greatest available 
width of a single steel plate. In ves- | 
sels of such construction, the widths 3 
of the plates used exert an important 
influence on fabricating costs. To} 
determine whether two-piece or three- J 
piece construction should be used, the J 
fabrication cost should be balanced 
against the width extras involved. 

An example is provided by the 
crown and side construction of a loco- 9 
motive firebox, Fig. 4. In the one-} 
piece construction, the length of the} 
plate is the girth dimension and the} 
width of the plate develops the length 
of the firebox. In the three-piece 
structure, the common length of the § 
three plates becomes the length of the | 
firebox.’ The one-piece type is 2j 
simple matter to lay out and roll; the 
three-piece construction necessitates § 
the handling and forming of three § 


“Abstract of a Paper, “Fabrication Costs of 
Boilers, Tanks and Pressure Vessels as affected 
by Plate Widths,” presented at the annual meet: 
ing of the American Society of Mechanical Ex 
gineers, New York City, Nov. 27 to Dec. 1, 1944. 
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pieces as well as the welding and in- 


ithe we cidental operations. 
-* | 53 vs. 23 Operations 
on | _ The flow sheet, Fig. 5, compares 
| the the number of fabrication operations 
need Mme «for the one-piece and two-piece shells 
# sketched in Fig. 2. In the two-piece 
i shell, the narrow plates are joined 
loco- together by means of a circumferen- 
one-a =tal seam in the middle of the length 
+ them Of the vessel. The welding of the 
1 the extra circumferential seam is merely 
ngth one item in fabricating cost. In ad- 
piece dition, all other operations are 
F the doubled, including handling, laying 
£ the Mae Out, trimming, beveling, heating, 
i. 3 crimping the edges, reheating, rolling, 
5 the assembling, cleaning, chipping, grind- 
tates Man (Ng and X-raying. Further extra 
three ME «OPETations required for the two-piece 
type are resquaring and beveling 
sts of edges for the round seam and re- 
ss rounding the two courses and their 


al Ee fit-up. Altogether, the two-plate type 
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Unlood 2 plates 
rent 2 plotes 
rit =} of construction must undergo a total 
Vendio 2 plates of 53 operations, while fabrication of 
Tim wars 2 po the one-plate of vessel involves 
ces only 23 operations. 
—— This reduction of more than 50% 
i ee in fabricating operations by the use 








of the one-piece construction results 
in economies in fabricating cost, in 
fabricating time and in the man- 
hours required for fabrication. Of 
even greater importance to the fabri- 
cator is the possible increase in the 
plant’s productivity (and hence in 
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Handle 2 plates sales volume) without any expendi- 

a 2 plates ture for additional plant or ma- 
—— chinery. 

ate Costs of Unnecessary Operations 

Head 3 grows What are the costs of the addi- 

a 2 ee tional fabricating operations made 

(——_ tos toes necessary by the use of the two-plate 

Weld longitedinal weom of? comes type of construction? To obtain 

eer reasonably accurate and reliable data 

ia on the cost of U-68 class construc- 








tion, intensive studies have been con- 
ducted over a period of several years. 
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Hendle 2 courses 








Reround 2 courses 


| 














re as ) Table I is a typical example of the 
ae I costs for the extra operations re- 
are quired in the fabrication of a two- 








plate vessel, 2 in. thick. While fab- 
ricating costs are known to be higher 
today, the figures given represent a 
fair cross-section of the U-68 type of 


Cleon, chip ond grind circumferential team fabrication in normal times. 
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For comparison with the entire 
cost of the extra operations, the per- 
centage relationship of each opera- 
tion is given in Table I. It will be 
noted that the actual welding of the 














Table I. Extra Fabricating Costs* for Circumferential 
Seams, U-68 Construction, 2 In. Plate 


Extra Cost* per Percent 














Operations Ft. of Seam Extra Cost 
Layout $ 42 2.21 
Trimming 60 3.14 
Machining 92 4.84 
Heating and Crimping 1.50 7.89 
Heating and Rolling 2.36 12.41 
Shot-blasting .22 1.16 
Fit-Up 84 4.42 
Extra Welding Long Seam 87 4.58 
Clean, Chip and Grind 29 1.53 
Reround 83 4.37 
Resquare and Bevel 1.25 6.58 
Fit-up 83 4.37 
Weld Circumferential Seam 5.60 29.46 
Chip and Grind .72 3.78 
X-ray 1.76 9.26 

$19.01 100 00 


* These cost figures include 133 percent shop burden, but not sales or admin- 
istrative expense or profit. Shop burdens have been found to vary from 100 to 
200 percent. 
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Table Hi. Fabrication and Width Extra Cost 
per Ft and per 100 Lb, U-68 Construction 












































| CIRCUMFERENTIAL WELDING LONGITUDINAL WELDING 
PLATE SIZE. TOTAL | Cost PER Fr COST PER 100 LB COST PER FT COST PER 100 LB 
| pp | | Fabei- Width Fabri Wideh Fabri- Width Fabri- | Width 
cation Extra cation | Extra cation Extra cation Extra 
12 x 108 x 4 190.9 |$ 8.51 $0.10 ($446 ($0.05 $ 6.81 $010 |$3.57 | $005 
12x120x¥, 213.2 8.51 0.32 3.99 | O15 6.81 0.32 3.19 0.15 
12x132x 236.7 8.51 1.78 3.60 0.75 | 681 1.78 2.88 0.75 
12x144x\% | 259.5 8.51 2.60 3.28 | 100 | 681 2.60 2.62 | 1.00 
12x160x 4 288.2 8.51 3.60 2.95 1.25 | 681 3.60 2.36 | 1.25 
12x17%4xY% | 3165 8.51 4.75 2.69 1.300 | 6.81 4.75 2.15 1.50 
12x 192x\ 349.2 8.51 6.98 2.44 | 2.00 6.81 6.98 1.95 2.00 
12 x 108 x 1 376.4 11.66 0.19 3.10 | 0.05 9.33 0.19 2.48 0.05 
12x 120x1 420.2 11.66 0.63 2.77 0.15 9.33 0.63 2.22 0.15 
12x 132x1 464.5 11.66 3.48 2.51 0.75 | 9.33 3.48 2.01 0.73 
12x 144x1 509.2 11.66 5.09 2.29 100 | 933 | 5.09 1.83 1,00 
12x 160x1 565.7 11.66 7.07 2.06 1.25 9.33 | 7.07 1.65 1.25 
12x174x1 618.2 11,66 9.27 1.89 1.50 9.33 9.27 1.51 1.50 
12x192x1 682.2 11.66 13.64 1.71 | 2.00 9.33 13.64 1.37 2.00 
12 x 108 x 2 752.8 19.01 0.38 2.53 | 0.05 15.21 0.38 2.02 0.05 
12 x 120 x 2 840.5 19.01 1.26 2.26 0.15 15.21 | 1.26 1.81 0.15 
12x 132x2 929.0 19.01 6.97 2.05 | 0.75 15.21 | 6.97 1.64 0.75 
12x 144x2 1018.4 19.01 10.18 1.87 1.00 | 15.21 10.18 1.49 1,00 
12 x 160 x 2 1131.2 19.01 14.14 1.68 | 1.25 | 15.21 | 14.14 1.34 1.25 
12x 174x2 1236.4 19.01 18.55 1.340 | 1.50 =| 15.21 18.55 1.23 1.50 
12x 192x2 1364.4 19.01 27.29 139 | 200 | 15.21 | 27.29 1.12 2.00 














extra circumferential seam costs $5.60 
per ft or about 29.5% of the total 
$19.01 cost per ft of seam of the 
extra fabricating operations. This 
table shows that the one-plate vessel 
in 2 in. gauge can effect an economy 
in fabrication cost of about $19 per 
ft of seam, from which saving must 
be deducted the higher initial cost 
of the plate due to the width extra. 


Translating Width Extras 


Width extras for carbon-steel 
plates are quoted by the mills in costs 
per 100 lb. The fabricator generally 
estimates his costs per ft of seam 
per vessel. Naturally, it is difficult to 
compare two dissimilar figures such 
as the relationship between a width 
extra of, say, 5c per 100 lb and a 
fabricating cost of $11.66 per ft of 
seam. To overcome this confusion, 
it is desirable to translate the width 
extra per 100 lb into width extra per 
ft of seam or per ft of length of 
plate. 

A simple example will show how to 
do this. Fig. 6 represents a 56 in. 
diameter vessel with a circumference 
of 176 in. and a shell length of 108 in. 
This vessel could be made from a 
single 1 in. plate, 108 in. wide and 
176 in. long. The theoretical weight 
of the plate, including the maximum 
overweight allowance of 5%, is 
385.5 Ib per ft of length. The width 
extra is 5c per 100 Ib for a plate 108 
in. wide and hence 19c¢ per ft of 
length of the plate. To justify the 
use of two plates, the fabricator 
would have to perform all of the 
extra operations required by the cir- 
cumferential seam at a cost of 19c 
per linear ft or less. 

A good average figure for U-68 
fabrication in 1 in. thick steel plate 
has been found to be $11.66 per 
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linear ft. Using the one-plate shell 
shown in Fig. 6, the fabricator saves 
himself a fabricating cost of $11.66 
less 19c per linear ft—a net economy 
of $11.47 per linear ft. As the length 
of the circumferential seam is 14 ft 
8 in., the saving of $11.47 per linear 
ft becomes $168.22 for the entire 
shell. The width extra was $1 per 
ton; the net fabricating cost saved 
by paying it amounts to $59.50 per 
ton. 

Converted to other units, the fab- 
ricating cost of $11.66 per ft becomes 
$3.025 per 100 lb. Thus the one- 
plate construction saves the fabricator 
the difference between the width extra 
of 5c per 100 lb and his additional 
fabricating cost of $3.025 per 100 Ib 
—a saving of $2.975 per 100 lb or 
$59.50 per ton. 


Cost Data Simplified 


In Table II are given fabrication 
costs for U-68 construction, per ft 
and per 100 lb, for circumferential 
and longitudinal welding as well as 
the width extras per ft and per 100 
Ib for plate of several gauges and 
widths. Examining this table, we 
quickly see that for ™% in. plates, 
regardless of width, the width extras 
per ft or per 100 lb never equal the 


corresponding fabrication cost for 
circumferential welding. Consequent- 
ly the wide plate is always justified 
for the fabricating costs given. With 
¥% in. plate 192 in. wide, for example, 
the width extra per ft in circumferen- 
tial welding is $6.98 compared with 
a fabricating cost of $8.51 per ft; 
on the per 100 lb basis, the width 
extra is $2 while the fabricating cost 
is $2.44. 

For a 1 in. thick plate, width ex- 
tras and fabrication costs balance at 
width of about 185 in.; for a 2 in. 
plate at about 176 in. The thickness 
of the plate must always be considered 
in determining the. optimum plate 
width and the calculations for any 
given gauge cannot be directly applied 
to other gauges in the same width. 

These fabrication costs are accept- 
able averages for U-68 construction, 
but the costs will naturally differ for 
other grades of construction; for 
these grades the fabricator should 
compute his own fabrication costs, 
being careful to include all items 
shown in the fabrication procedure of 
Fig. 5. The cost figures can, of 
course, be eliminated on operations 
not employed ; X-raying, for example, 
is not required on U-69 work. 


Quick Comparisons 


Fig. 7 puts in nomographic form 
the data of Table II. The width ex- 
tras per 100 lb ' for widths over 100 
in. are shown in the form of steps. 
Fabrication cost per 100 Ib for the 
two-piece construction by circum- 
ferential welding is shown for gauges 
from % to 4 in. inclusive. 

The use of Fig. 7 is illustrated by 
the following examples: 

A two-piece construction by cir- 
cumferential welding of a shell 144 
in. long and 1 in. thick requires two 
plates 72 in. wide. As shown by the 
intersection of 144 in. with the 1 in. 
gauge curve, the extra fabrication 
costs $2.30 per 100 Ib ($11.66 per 
ft). One-piece construction from a 
plate 144 in. wide is seen to involve 
a width extra of $1 per 100 Ib. The 
one-piece construction, therefore, will 
save $1.30 per 100 Ib in fabricating 
cost or $26 per ion of steel plate. 





Fig. 6—One-piece fab- 
rication of this vessel 
from a plate 108 in. 
wide will resvit in a 
nef economy of $168.22. 
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TWO-COURSE SHELLS BY 
CIRCUMFERENTIAL WELDING 
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Fig. 7—Nomograph based upon the data given in Table Ii. 
on horizontal scale, follow vertically to intersection with the required gauge 
curve and then horizontally to fabrication cost and width extra scale. 


\ Y 1n. shell 132 in. wide will have 
fabrication cost of $3.60 per 100 
($8.51 per ft) if constructed from 


wide by 


} ) 


two plates 66 in. circum 
ferential welding. This is shown in 
Fig. 7 by the intersection of 132 in. 
ith the % in. curve. One plate 132 
wide would involve a width extra 
ist of 75c per 100 lb and result in 
saving of $57 per ton in this shell 


\ 


The point at which a curve crosses 
the width extra line in Fig. 7 indicates 
e plate width for which the width 
xtra equals fabrication cost. On any 
urve, at any width to the left of the 
int of intersection with the width 
xtra line it is more economical to pay 
he width extra and use one-piece con- 
truction.. At any width to the right 
the point of intersection, it is 
heaper to weld two plates to form 
e shell or cylinder, assuming that 
inpower is available for the extra 
op work and that production volume 
not a major tactor. 
Fig. 7 that where % in. 
lighter plates are used, it is always 
ore economical to pay the width 
xtra and use one-piece construction. 
Vith 3%, 1, 3 and 4 in. plates, one 
ece construction is more economical 
plate widths up to 185 in. With 
and 2 in. plates, it is more eco 
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EXTRA FABRICATION COST AND WIDTH EXTRAS PER FOOT OF LENGTH OF SEAM 
o 
8 


160 «170 «4180 «6190 66200 
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Find plate width 


nomical up to approximately 180 in 
Che locations of these points will 
ary with the fabrication costs when 
erades of construction other than U 
68 are used. 


Longitudinal Welding 


Though Fig. 7 is based on circum 
ferential welding, it can adapted 
also to longitudinal welding. As a 
consequence of the more favorable 
position in which the welding is per 


: 
De 


Fig. 9——One of 40 pressure vessels fabricated from single plotes. 
is no circumferential weld to interfere with 


Fig. 8—Another nomograph based upon Table II. 
from Fig. 7 in thet the extra fabrication costs and width 
extras are given per linear ft instead of per 100 Ib. 
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it differs 


formed, the fabrication cost for lon- 
gitudinal welding is slightly lower, 
and hence the curves would be some- 
what lower for longitudinal welding. 
Che costs for U-68 longitudinal weld- 
ing as compared with circumferential 
welding are given in Table II. 

To simplify still further the com- 
parison of width extras and fabrica- 
tion cost, the width extras have been 
converted to cost per ft of length of 

(Please turn to page 64) 


Note that there 


the location of the tube holes. 











Fig. 1—-A train for flash welding. 
Left to right: locomotive (A), gener- 


ator cor (B), rail rack car (C), 

welder car (D), weld inspection sta- 

tion (E), stress-relieving oven (F), 
grinder stations (G, H and 1). 


Gapped joints between railroad 
rails will have to go when increased 
train speeds demand continuously 
even rau surfaces to provide shock- 
proof transportation of both freight 
and passengers. The first article of 
this series (November, 1944) ex- 
plained why the expansion caused by 
temperature increases is not a prob- 
lem of the all-welded continuous rail 
and described the fundamentals of 
the oxy-acetylene pressure method of 
welding rails. 

The second installment (Decem- 
ber, 1944) was devoted to thermit 
welding, with emphasis upon the im- 
portant Moffat tunnel job. The pres- 
ent article, the last in the series, will 


Fig. 2—Rack car. 






cover the application -of the flash- 
welding process to railroad rails. 


HE advantages of all-welded 

} railroad rails are many: the eli- 
mination of expensive joint 
maintenance, reduced track mainte- 
nance, increased rail life, no end bat- 
ter between rails, no rail creeping, bet- 
ter line and surface, increased tie life, 
smoother riding trains, less main- 
tenance of locomotives and rolling 
stock. In view of these convincing 
reasons, it is little wonder that so 
many railroads have been installing 
long stretches of welded rails during 
the past 14 years. It is a trend that 


loaded by crane, if automatically feeds rails to the welder. 
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Welded Railroad Rails 


is sure to continue and one that prom 
ises an important market’ for weld 
ing in tomorrow’s postwar world. 


Welding Difficulties 


Unfortunately, railroad rails ar 
not easy to weld. Owing to the natur 
of the service to which they must be 
subjected, welds of the highest quality 
are absolutely essential, for the 
welded joint must be comparable to 
rail steel in the physical specifications 
of tensile strength, hardness, impact 
value and fatigue resistance. Yet fast 
production is equally essential, fo 
trains must move and railroads cannot 
be tied up indefinitely while the 
changeover is being made from bolted 
to welded rail. 

Even one 39 ft rail is cumber 
some and hard to handle; this dif 
ficulty is multiplied many times with 
a long string of rails welded togethe 
The ends to be welded are of larg 
area and irregular cross-section, hav 
ing adjacent thick and thin sections 
to be brought to welding heat at the 


same time—no easy matter. Finally 
rail steel is high-carbon _ steel 
(0.70% C), and welds in this ma 
terial are almost certain to crack 


unless a carefully controlled proce 
dure of preheating and stress reliei 
is followed. 


Three Welding Methods 


In the face of the above difficulties 
the welding industry has evolved not 
one but three successful methods of 
rail welding. The oxy-acetylene pres 
sure process and thermit welding 
have been discussed in previous 
articles ; the third method, fiash weld 
ing, will be now considered. 
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Part Three—The continuous rail offers a big market 
for welding in the postwar world. The third and final 


installment of this series discusses the flash-welded 


A Two-Speed Process 


Flash welding is a direct descendant 
of the original low-pressure resist- 
ance-welding machine patented by 
Elihu Thomson in 1877. It is a form 
of butt welding, and hence is often 
referred to as flash butt welding. In 
butt welding proper, however, the 
workpieces are clamped together 
under rather high pressure before 
power is applied; flash welding dif- 
fers in that it is a two-speed process. 
Light pressures are used in the initial 
stages to permit the “flashing” of the 
work surfaces, and high pressures in 
the upset operation, which forges the 
pieces together. The burning or flash- 
ing serves a two-fold purpose: it 
smooths the surface for welding (thus 
eliminating the necessity for grinding 
unless the surfaces are rusty or cov- 
ered with a rust preventative) and 
generates heat which renders the ma- 
terial plastic -for the final forging 
operation. 

Flash welding was first applied to 
railroad rails in Europe. European 
rail steel is generally 0.40% carbon, 
which is easier to weld than ours, and 
many authorities felt that the process 
could not be successfully applied on 
this side of the Atlantic. About ten 
years ago, however, engineers: of 
Sperry Products, Inc., in codperation 
with the General Electric Co., de- 
veloped a successful rail flash welder. 


First Installation 


The pioneer installation of flash- 
welded rails was made by the Dela- 
ware & Hudson Railroad in 1937. 
Strings of welded rails varying in 
ength from 780 to 1,500 ft were pro- 


rail and the equipment that is needed to produce it. 


duced by automatic flash welding and 
joined by closure welds upon instal- 
lation in the track to give continuous- 
rail sections up to nearly 1% miles 
(7,018 ft). 

Two years later the Erie Railroad 
used 1,500 ft flash-welded rails to 
replace the westbound track of its 
Otisville, N. Y., tunnel. Flash-welded 
rail was also laid through the Pennsyl- 
vania station in Philadelphia in order 
to minimize the destructive effects of 
vibration caused by the many trains 
passing over the main line tracks 


supported by the building’s structure. 

More recently, the Paulista Rail- 
way built a plant at Rio Claro, State 
of Sao Paulo, Brazil, for recondi- 
tioning used rails and for welding 
both new and reconditioned rails into 
225 ft strings. Flash-welding equip- 
ment was purchased for the latter 
purpose. 

Flash-Welding Advantages 


Though the actual number of ma- 
chines installed has not been large, 
a total of 37,217 rail welds have been 
produced to date by this process—a 
number more than sufficient to dem- 
onstrate the three principal advan- 
tages of the flash-welding process: 
speed, quality and control. With re- 
gard to the first of these, the welder’s 


Fig. 3—This rail flash but? welder starts with a low rate of fiashing and accelerates 
its speed. An end of the short piece of rail being welded can be seen at the left 
side. Lengths of railroad rail up te 7,018 ft have been welded on this machine. 
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Courtesy, Lukens Steel Co 
Fig. 4—The platen holds and conveys the 


rail during the welding operation. It meas- 
ures (round numbers) 5 ft long by 3 ft 
wide by 5 ft high, weighs nearly 5 tons. 
Both the welder frame and the platen are 
fabricated by flame-cutting and welding. 


production rate, if satisfactory facili- 
ties for rail handling are available, is 
approximately 17 welds per hr—one 
weld every 34% minutes. As many as 
20 welds per hr have been obtained. 

Quality and control are tied closely 
together. The soundest type of weld 
results because automatic control is 
able to eliminate the vagaries of the 
human element and assure exactly 
the right values for: (a) temperature 
of metal at the rail ends (0) rail 
travel during flashing, (c) initial and 
push-up pressures, (d)_ split-second 
timing of each operation. 

Consistency of quality is another 
advantage. Once the proper values 
for a particular rail have been deter- 
mined by experimental or empirical 
means, the same settings and proce- 
dure will continue to produce welds 
of identical quality. The failure per- 
centage for 37,217 welds is 0.07%, 
according to latest figures. 

The rapid flashing just before the 
push-up excludes all of the at- 
mosphere between the workpieces, 
and thus no oxide inclusions (slag) 
can form in the final stages. Any 
oxidized metal formed previously will 
be squeezed out under the final push- 
up pressure. 


Four Failures, 7,200 Welds 


©ver 7,200 flash welds were put 
into service in the main line track of 
the Delaware & Hudson Railroad. 
All of these are subject to tempera- 
ture variations of well over 100 F. 
To date, there have been but four 
weld failures. Two of these were 
due to zine in the weld, caused by 
using galvanized iron shims to line 
up the rails in the welder. One was 
due to a pipe in the end of the rail 
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being welded, the surface of which 
separated under pressure and pro- 
duced a transverse crack in the web 
of the rail. The fourth failure was 
caused by short circuiting when cur- 
rent was applied through the contacts 
at the base of the rail, resulting in 
burned spots on the base. 

A rolling-load machine developed 
at the University of Illinois was used 
for fatigue tests of full-section steel 
rails. The rail was mounted in the 
machine as a cantilever (supported 
at only one end) with the weld line 
1% in. from the support; it was then 
passed back and forth under a 65,000 
lb wheel load, 60 cycles per minute, 
until failure occurred. This test was 
designed to subject the rail and weld 
not only to bending moment but also 
to all of the various complex stresses 
incident to heavy wheel loads. 


Test Results 


It was found that failure began 
at less than 1,000,000 cycles for welds 
which had not been given postweld 
heat treatment. Welds given heat 
treatment followed by a cooling in 
still air fractured at 2,000,000 to 
5,000,000 cycles. Best results were 
obtained from welds given a _ post- 
weld treatment of (1) cooling 3 min, 
(2) heating to 1,250 F in 3 min and 
(3) slow cooling for 20 min; these 
welds showed no sign of failure at 
6,000,000 cycles* when the test was 
discontinued. The welds so treated 
revealed no signs of incipient cracks 
after their grueling ordeal. A section 
was cut from one of them and etched ; 
it disclosed a sound, homogeneous 
weld. 

Other causes of comparatively early 
failure were allowing the upset metal 
to remain under the rail head (failure 
at 1,336,700 cycles) and welding at 
the too-high speed of 50 seconds 
(failure at 738,800 cycles). 

Six-foot samples of 131 lb rail were 
also drop tested. The rails were set 


* 3,000,000 cycles with the rail mounted as a 
cantilever and an additional 3,000,000 cycles 
with the rail mounted as a simple beam. 


Fig. 5—After cooling and 
inspection, the welded 
rail is required to pass 
through this oil-fired 
stress-relieving furnace. 
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on supports 4 ft apart, and a one-t 
tup was dropped from a heigl 
22 ft so that its anvil would sirik 
the weld, located midway between ti 
supports. Of 17 drop tests made 
flash-welded joints, only three failur 
occurred on the first blow. Three a 
four blows were generally needed 
break the rail, and even then the fra 
ture might occur entirely outside t 
welded region. 


A Train for Welding 


} 


There is a disadvantage to fla 
welding: the expensive and cumber 
some equipment it entails. A typica 


rail flash-welding unit (Fig. 1) is; 


ee es. ee 


a 


train having a locomotive, a generatowmy 


car, a rail rack car ( Fig. 
car and several flatcars for inspe 
tion, stress relieving and grinding 
Needless to Say, only a large al 
wealthy railroad can afford to inve: 
in all of this equipment and then or 
when a job of considerable magnitu 
is involved. A flash-welding servi 
is offered, however, for jobs in whi 
the purchase of equipment would 1 
be economically justified. 

The equipment centers around tl 
electric welder (Fig. 3). which 
contained in a housing 15 ft 5 
long by 5 ft % in. wide by 7 ft hig 
A platen (carriage) rests on 


(Fig. 4) measures 5 ft 3 in. 
3 ft 2% in. wide, 5 ft % in. high a1 
weighs approximately 9,600 Ib. Bot 
platen and housing are of all-weld 
construction, fabricated of part 
flame-cut and formed from roll 
steel plates. The guide rails, whi 
permit a reciprocating motion of tl 
platen, are made of a steel select 
because of its machinability, weldabi 
ity and wear resistance. 


2), a weldemm 


eee 





The instrument panel and operator: 


controls are located on the front 

the welding machine. Two concentr 
handwheels control the vertical a1 
horizontal alignment of the ends « 
the two rails to be welded. 


handwheel, providing manual contr 
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of the platen movement, is used to 
shear the upset metal from the bottom 
of the rail base afer welding. 
Recording meters make permanent 
records of voltage, amperage, watt 
age, platen movement and 
relieving temperature for every weld. 


stress 


Welding Procedure 


Jecause of the effects of flashing, 
it is not necessary to prepare the rail 
ends (unless they are rusty) by grind 
ing them prior to welding. Burrs or 
other irregularities of as much as 
in. magnitude will be eliminated by 


the flashing before the rails are 
pressed together. It is necessary, 
however, to provide clean surfaces 


for the electrical contactors; this is 
done by grinding the running surface 
of each rail with a portable angle 
grinder, air-driven or __ electric 
powered, for a distance of about one 
foot from each rail end. 

The rail previously welded is held 
in a fixed position in the machine 
while the new rail is fed in. The rails 
are gripped by hydraulically operated 
dies shaped to conform to the rail 
contour, and an electrical contactor 
bears on each rail. The welding cycle 
is automatic and is initiated by a 
pushbutton switch. The cycle is in 
three stages: preheating, rapid flash 
ing, upset operation or forging. 

A constant voltage is applied across 
the ends of the two rails to be welded, 
and they are brought together at a 
constant speed. When the rails touch, 
flashing begins, throwing out particles 
of molten metal and heating the metal 
remaining. If the voltage drops a 
small percentage, the automatic con 
trol bringing the rails together will 
stop the movement for an instant, per- 
mitting the voltage to rise. If the 
voltage drops a greater amount, the 
movement will be reversed for an in 
stant, permitting the voltage to rise 
rapidly. Thus the flashing is main- 
tained and the faces to be welded are 
prevented from sticking before they 
have been properly prepared. 
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High-Rate Flashing 


When enough metal 
flashed off at the low rate 


has been 
to insure 


a uniform gap between the faces (as 


well as to heat the adjacent metal to 
red heat), the high-rate flashing be- 
gins. The rails are brought together at 
increased speed, and the flashing be- 
comes both continuous and intense. 
The rapid flashing is allowed to con- 
tinue until a layer of molten metal 
has been produced on each of the 
faces to be welded. 

The final operation is to push the 
now plastic rail ends together under 
great pressure (around 10,000 psi). 
The forging pressure will squeeze 
out some of the molten metal, which 
immediately forms a ridge about the 
welded joint. The upset metal under 
the rail base is removed before it can 
harden by means of the shear at- 
tached to the welder platen. ‘he loss 
of metal through extrusion and 
through flashing will shorten a 39 ft 
rail by about 1 inch. 


Inspection, Stress Relieving 


The welded rail is moved out of 
the machine by means of a winch 
remotely controlled by the welding 
operator. It is allowed to air cool for 
3'% minutes while an inspector checks 
the alignment of the top and sides 
of the head and the sides of the rail 
He also makes a careful visual 
inspection of the weld. 

After the first cooling, the welded 
rail moves up to another car for 
stress relieving in an oil-fired furnace 
(Fig. 5). Here the temperature is 
brought up to 1,250 F in 3 minutes 
\ccurate temperature control is pro 
vided by a recording pyrometer (Fig. 
6), which also furnishes a graphic 
record: of the stress-relieving heat 
treatment given to each weld. 

Passing from the furnace, the weld 
is covered with an asbestos hood in 
order to retard its second cooling 
until the temperature drops to ap- 
proximately 600 F. At the end of 20 
minutes, the hood is 


base. 


removed and 


Fig. 7—A high-speed elec- 

tric grinding machine 

gives the top of the rail 
the standard contour. 
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Fig. 6—A recording pyrometer provides ac- 

curate temperature control for stress-relieving 

and furnishes a graphic record of the particu- 
lar heat treafment given to each weld. 


the weld allowed to air cool to the 
temperature of the ambient atmos- 
phere. 
Grinding 

Except for the flash under the rail 
base, all of the extruded metal at each 
joint is removed by grinding. Three 
operations are necessary. The run- 
ning surface is precision ground to the 
standard rail contour by means of 
a high-speed electric grinding machine 
(Fig. 7). A similar grinding machine 
is used to trim the sides of the rail 
head. A portable air-powered or elec- 
tric fillet grinder is then employed 
to partially remove the upset metal 
from under the head and from the 
top and sides of the base. Finishing 
touches are delivered by hand filing. 

The transportation of strings of 
welded rail as long as 1,000 or even 
1,500 ft offers no insuperable dif- 
ficulties and has been covered earlier 
in this series (THE WeELbpING EN- 
GINEER, November, 1944, page 43). 
Once laid in the track, the sections 
are joined to their fellows by closure 
welds made by the thermit process. 

It is interesting to note that sec- 
tions of continuous rail as long as 
1% miles will expand no more than 
an ordinary 39 ft rail, and that all 
of the change in length will take place 
at the ends of the welded section. 

Of the four branches of welding, 
only the versatile arc-welding process 
is not used extensively for railroad 
rails. Under conditions of proper 
control, an oxy-acetylene process, a 
thermit process, and a_ resistance- 
welding process will all give satisfac- 
tory results. The question of which 
method the railroad engineer should 
choose must, therefore, largely de- 
pend upon the economic factors of 
the particular job. 

THE END 
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Welding a bronze flange te a steel pipe. The welding of dissimilar metals is 
made practicable by the development of the aluminum-bronze electrode. 


influential in controlling and 

guiding the life of man from 
the dawn of history. The early history 
of bronze dates back as far as 6,000 
B. C., and the Egyptians in 3,500 B.C 
are known to have been producing 
bronze implements important to their 
civilization. Even the word “bronze” 
itself is very interesting. It can be 


Bites: like gold, has been very 


Thi 


found in medieval Latin as the word 
“bronzio” meaning brown and, prior 
to this, can be further traced to the 
name of the ancient city of Brond- 
isium on the Adriatic Sea. 


Bronze and Brass 


At some time or other you have 
probably said bronze and meant brass, 
or vice versa, and then stopped to 


ty 
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wonder just exactly where these tw 
gold-colored materials actually diffe: 
from each other. For purposes of 
definition, bronze is an alloy of copper 
and tin (or other elements exclusive 
of zinc). The original bronze was 
probably an accident—the result of : 
tin percentage in the copper ore being 
smelted. 

Brass, which is identified as an al- 
loy of copper and zinc, did not become 
known until much later, approx 
imately 600 B. C., because zinc, un 
like tin, is not a native metal or ore 
found in a comparatively pure state 
The zinc compounds of an ore called 
Chalco were used in the initial pro 
duction of brasses. 

An important milestone in both t 
military history of the world and thé 
history of bronze was the product 
of 42 bronze cannon cast to guard 1 
straits of the Dardanelles. These can- 
non were immense, even in today’s 
conception of big guns. Each of then 
weighed 18 tons, had a 25 in. bore 
and fired stone shot weighing 600 |b 
These monstrous guns were made in 


two parts and had to be screwed to- 


gether and apart after each loading 
and firing. Crude as these cannon 
were, their effect against the British 
in 1807 was devastating. 

Changed National Boundary 


The history of bronze is also linke: 
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two : * 
fer hrectly with our own history as a 
: of ation. Our own Benjamin Franklin 














rbitrarily changed the boundary line 
fining Canada and the United States 
cause Of his interest in copper ore 
the time the boundary was being 
sgotiated. He was interested in 

















eing ; 
nding a supply of domestic copper 
. al- or furthering electrical experimen- 
ete ation. During the course of bound- 
“OX ry negotiations with Canada, he was 
mn formed by Jesuit priests of a queer, 
ore reenish-colored ore on Isle Royale 
ate f Lake Superior. Upon sending a 
lled Haemple of this ore to Philadelphia, he 
‘en. found it to be copper ore, and so he 
oro- 
hanged the boundary line to include 
the § the United States that territory 
Wwhich now comprises portions of 
the “ - sr 
Hen {innesota, Wisconsin and Michigan. 
the § The then wholly unknown Mesabi 
an. Mggron range of Minnesota was unwit- 
ay’s | ingly included in the boundaries of 
xem Mane United States by this lucky stroke 
are fap! Benjamin Franklin’s pen. 
ore, | ; - 
1b Mm «Bronze is today a vital alloy. The 
» in Magencient material in its present highly 
‘to. Mgpcveloped form is filling countless 
ing Mageceds. It is daily going into battle in 
m. he parts of tanks, guns, airplanes, 
ish MP UUPS and many other implements of 
aevar. 
, A Newcomer among Alloys 
Since this article is immediately 






ked : : 
Seeoncerned with aluminum bronze and 
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he aluminum-bronze electrode, though a mere baby of 
nly two years, has an enormous capacity for tackling 
ough jobs. It is used in both maintenance work and 
riginal fabrication, for both welding and hard-facing. 


welding, it might be advisable to say 
something about the family of alloys 
known under the generic term of 
“aluminum bronze.” Bronze alloy de- 
velopment has followed roughly par- 
allel lines to the rapid metallurgical 
developments in the steel industry 
over the period of the last two or three 
decades. Aluminum bronzes, for in- 
stance, were not produced industri- 
ally much before 1910 and were not 
widely used until about 1930. Since 
that time they have been given in- 
creasingly wide acceptance and use in 
all phases of modern industry because 
of certain exceptional characteristics. 

These outstanding characteristics 
of the aluminum-bronze family are: 


1. High tensile strength, ranging 
from 65,000 to 110,000 psi. 


2. High impact strength, enabling 
the alloy to resist shock loading. 

3. Good corrosion resistance. 

4. Excellent bearing properties. 

5. High strength at elevated tem- 
peratures. 

6. Response to heat treatment. 


7. Controlled hardness—100 to 
350 Brinell. 


Basic Alloys 
Although there are as many as 25 


*An original article based upon material pre- 
sented in an informal talk before the Chicago 
Section, AWS 
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different aluminum bronzes, they may 
all be considered as variations of a 
few basic alloys. The aluminum 
bronzes may be defined as copper-base 
alloys containing from 5% to 14% 
aluminum, with the possible addition 
of a maximum of 5% of a third ele- 
ment such as iron and also a possible 
addition of manganese or nickel or a 
combination of the three. Since the 
greater tonnage of aluminum bronzes 
contain iron as the third alloy, we will 
accordingly confine this article to the 
iron-bearing aluminum bronzes. 
Aluminum bronze, in many compo- 
sitions and chiefly in the higher alu- 
minum contents, definitely responds to 
heat treatment. In welding, the filler 
material and adjacent parent metal 
are of necessity subject to phases of 
heat treatment. It is important, there- 
fore, that we inspect aluminum bronze 
for its possible reaction to heating. 
Like oil and water, some metals will 
mix but not dissolve in one another. 
Lead and copper are a good example 
of this class. Other metals will dis- 
solve into each other as sugar will 
into water. Aluminum and copper are 
a good example. In dissolving into 
each other, moreover, the two metals 
form a new substance or alloy with 
properties entirely different from 
either of the two original metals. 


Alpha, Beta, Delta Phases 


In dissolving aluminum and copper, 
if the aluminum content is 9.5% or 
less, an aluminum-bronze is formed 
which is technically known as an 
“alpha” type alloy. If the aluminum 
percentage is increased to 11.8%, a 
second or “beta” phase is formed, 
which is somewhat analogous to a 
supersaturated solution of sugar and 
water. The “beta” phase is actually 
another alloy or composition within 
the original or “alpha” phase matrix 


rire 





Aluminum bronze of 50%, beta 
(black) and 50%, delta phases 


technically another alloy or com- 
position within an alloy series. 

Upon increasing the aluminum 
above 11.8%, still another aluminum 
bronze is developed. It is known as a 
“delta” type alloy and contains a third 
or delta phase. This is again another 
combination of copper and aluminum 
and it is a third separate alloy within 
an alloy series. 


Eutectoid Phase 


Although not as directly connected 
with composition as the alpha, beta 
and delta phases, there is another al- 
loy formed in aluminum bronze that 
must be considered. This phase is 
known as Eutectoid? and it is act- 
ually an inversion or transformation 
of the beta phase that takes place at 
temperature between 600 and 1,050 F. 

Because of its brittleness and con- 
sequent problems in connection with 
machining, the Eutectoid phase is to 
be avoided whenever possible. To 
avoid development of this undesired 
phase or alloy, aluminum bronze 
should never be furnace cooled or 
otherwise slow cooled in the approx- 
imate range from 1,050 to 600 F. 

Usually two or three of the above 
phases are present in a_ given 
aluminum-bronze alloy, and that alloy 
will have physical properties propor- 
tionate to the amount of each phase 
present. In other words, an almost 
limitless number of alloys is possible 
in the aluminum-bronze series, de- 
pendent entirely upon their exact com- 
positions of copper, aluminum and 
iron and the rate at which they are 
cooled. For industrial purposes, how- 
ever, the basic possible combinations 
have been reduced to about six classes 
of alloys. 


tThe Eutectoid is that particular composition 
~ an alloy of two or more metals which has a 
minimum melting point—Editor. 
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Physical Properties 


The actual physical properties of 
these various phases have not been 
specifically determined, but for our 
discussion the approximate values of 
tensile strength, ductility and Brinell 
hardness given in Table I will help in 
understanding aluminum bronzes. 

To further clarify our picture of 
composition, let us think of the alpha, 
beta and delta phases in more fa- 
miliar terms such as copper, iron, and 
tool steel. Another good analogy is to 
imagine a piece of cloth woven from 
material of alpha, beta and delta alloys 
or, as we have considered them, cop- 
per, iron and steel. You can see that 
the resultant cloth will have physical 
properties directly proportional to the 
amount of each alloy that has been 
used to fabricate the material. 

This is, of course, a crude repre- 
sentation of alloying, but it enables 
you to picture clearly the separate al- 
loys within aluminum bronze and the 
possibilities of obtaining the exact 
material you require by controlling the 
percentage of each alloy present. To 
go one step further, the percentage of 
each alloy present can also be con- 
trolled by definite heat-treating meth- 
ods. 


Effects of Temperature 


With this picture as a background, 
you can readily see that it is quite 
easy to have a wide range of physical 
properties in aluminum bronze. It 
will now be necessary to consider the 
effects of temperature and cooling 


Table I. Physical Properties of Aluminum-Bronze Phases 


Phase Tensile Strength 
Alpha 65,000 
Beta 85,000 
Delta 55,000 
Eutectoid 85,000 
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Aluminum bronze of 75% 


alpha phases. 


Evtectoid and 25% 
The Eutectoid is the fine filigre 


rate upon these three phases. Thoug 
it is not our intention to try to g 
the complete heat treament for all t 
possible variations in composition, \ 
can well pause to consider the eff 
that can be produced in aluminu 
bronze by subjecting it to-a he 
treatment. 

To explain correctly the operati 
of the three variables controlling t 
heat treatment would require a 
gram that is quite complicated ai 
hard for anyone other than a meta 
lurgist to interpret. Let’s look at it 
a simpler way. If we will consider tl 
possible material can obtain | 
varying the proportions of our alpl 
beta and delta phases, we can see tl 
wide variations of physical proper 
may be obtained. Now ad 
this the thought that by proper | 
treatment, we can further control at 
exactly set our percentages of alpl 
beta and delta according to temper 
ature and rate of cooling, and you 
readily understand that we do have 
metal that can be made to fulfill tl 
most varying requirements. 

As an example, it is necessary 
we have as much alpha phase as pos 
sible in order to obtain the softes 
range. This may be accomplished | 
using the proper alloy, subsequent 
heating it to 1,050 F and then 


we 


ties 
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cooling. To obtain the harder range. 


it is necessary that we have as mu 
beta and delta present as is poss 
This may be accomplished by usi 
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© proper alloy, subsequently heating 
i o 1,650 F and then water quench- 
’ y. Bear in mind, please, that these 
- only general statements on average 
iditions and would necessarily have 
be modified to give a specific heat 
\J@eatment for a given composition. 






























Welding Electrodes 
- 


Prior to the appearance of 
= minum-bronze electrodes, no high- 
ength welding rods of bronze alloy 
re available. In this respect, 
onze electrode development lagged 
r behind the general bronze in- 
stry, which has for some time been 
oducing alloys of tensile strengths 
m™ to 100,000 psi. 

One reason for the seeming back- 
irdness is that several of the high- 
rength bronze alloys contain zinc, a 
‘tal unsuitable for welding elec- 
\les because of its vaporization at 
‘Iding temperature and consequent 


ug ‘ ° » . 
an jury to the original physical and 
I th emical properties. To weld such al- 


vs and achieve comparable strength, 
ic-free electrodes such as are avail- 
le in the aluminum-bronze alloys 
e required, 

In addition to the lack 





of zine in 


ti eir composition, aluminum-bronze 
oe ctrodes offer the other advantages 
dis high strength, hot ductility and con- 
an olled hardness. All of these fea- 
etal res have made the development of 
it ini uminum-bronze electrodes ot prime 
“tt terest to the users of the high- 
: bygrength bronze alloys—particularly 
pha ) users of the high-strength alloys 
tha taining zinc, such as manganese 
‘ig yen bronze was for many 
dt > . : oo 
Saad ars considered to be an alloy un- 
py hited to welding because of its re 
ihe actory, oxide- forming character- 
per. tics. Specifically, aluminum oxide is 
* ‘ry highly refractory and is, more- 
ae er, very hard to flux. Aluminum- 
th onze welding was not practicable 
ess there could be produced a flux- 
re ated welding rod capable of suf- 
mm ntly preventing the formation of 
uminum oxide to permit a sound 
d bya c- 
ant! 4 ihis electrode was developed about 


ait Yeats ago in response to the de- 
" @apand by users of aluminum bronze 


se cast or wrought form. It has now, 
ol wever, progressed beyond that 
cin and is widely accepted for fab- 
: ting dissimilar metals such as 
ss, bronze, copper, steel, malleable 
ee! cast iron. It is used also with 
ickel alloys for depositing bearings 
wi wearing surfaces and for cor- 
on-resistant fabrication. 
7 Gas Welding, Carbon Are 
. \luminum-bronze coated electrodes 


now adaptable to oxy-acetylene, 
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carbon-are and metal-are welding. It 
is well to point out, however, that 
oxy-acetylene welding with these elec- 
trodes is sometimes quite difficult be 
cause the aluminum oxide is so re 
fractory and hard to flux. The same 
coated electrode is used for oxy- 
acetylene welding as for carbon-arc or 
metal-are welding. Nor is any extra 
flux required. 

For carbon-arc welding, direct cur- 
rent is used with straight polarity. 
The size and type of carbon electrodes 
are important. In general, the elec- 
trode should be of material made 
specifically for carbon-are welding and 
large enough to carry the current ef 
ficiently without excessive burn-off. 
Generally, a carbon red is preferred. 

The carbon rod should be formed 
with a 4 or 5 in. taper and have ap- 
proximately a 4 @ in. diameter tip. 
The welding technique is the same as 
the usual carbon-are procedures, 
although it should be borne in mind 
that deep penetration of the base ma- 
terial is not desirable. The arc 
should, therefore, be carried on the 
molten bronze and not allowed to play 
on the base metal or on any spot on 
the weld metal long enough to pene- 
trate to any appreciable depth. A 
rapid weaving motion should be 
used—as rapid as is possible without 
sacrificing proper fusion at the edges 
of the bead. 


Metal-Are Welding 


\luminum-bronze electrodes for 
metal-are welding are used with di- 
rect current, reverse polarity 
trode positive, work negative). A-c 
are not now available 
although the present large expansion 
of a-c welding makes it highly prob 
able that an a-c electrode will soon 
be introduced. Approximately the 
same arc lengths and the same cur 
rent ranges are used with mild-steel 
electrodes, although the are operation 
itself is quite different. In aluminum 
bronze welding, the globules of 
metal form at the electrode tip and 
are intermittently transferred across 
the arc at close intervals. With mild 
steel or low-alloy electrodes, a steady 
stream of tiny globules is ordinarily) 
experienced in the arc. . 

Practice by the operator and famil- 
iarity with the aluminum-bronze elec- 
trode from use is needed to assure 
good welds in the flat position. With 
sufficient practice, vertical and over 
head welding can also be accomplished 
under certain conditions. 

As in all bronze welding, cleanli 
ness is a prime necessity for good 
welds, and moisture should be avoided 
as it tends to cause porosity in the 
deposited metal. 

In overlay work, t. @., 


(elec- 


electrodes 


the overlay 


ing of steel or cast iron, it is par- 
ticularly desirable to avoid deep pene- 
tration. A rapid weaving motion 1s 
used, and care should be taken to 
apply the arc at all times to the molten 
deposited bronze, never on the base 
metal. This procedure distributes the 
heat and keeps to a minimum the dilu- 
tioh that would otherwise be experi- 
enced if the arc were allowed to pene- 
trate or contact the parent metal. 

On most overlay applications, a 
minimum of dilution from the parent 
metal is advisable. This necessitates 
the use of a low welding current with 
a wide and rapid weaving motion. In 
addition, the base metal should be pre- 
heated to 300 to 500 F wherever pos- 
sible as this will enable the weldor 
to use a correspondingly lower weld- 
ing current. 

Spatter loss of aluminum-bronze 
electrodes is high in comparison with 
mild-steel electrodes, but it can be re- 
duced to a minimum by using a rela- 
tively low welding current and de- 
positing the beads with a weaving 
motion. 


Numerous Applications 


The applications for aluminum- 
bronze electrodes are quite wide in 
their scope as they include both the 
actual fabrication of weldments and 
the deposition of overlay for the pur- 
poses of wear resistance, hardness, 
corrosion resistance and repair. A 
wide variety of bearings, slides, gears, 
cams and bearing surfaces can be 
profitably fabricated or overlaid with 
aluminum bronze. 

Forming or drawing dies offer 
another good example of the advan- 
tageous use of aluminum-bronze 
welding. It is possible to apply to 
such dies a smooth, non-galling sur- 
face on which alloys (including stain- 
less and low alloy steel) can readily be 
drawn without the danger of surface 


defects. 


Welding a cast-brass pump hous- 
ing for the chemical industry. 
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an be done successfully only by keeping in mind 
the fundamentals: (1) expansion and contraction will 


occur wherever heat is applied to metal; (2) there is 
also the likelihood of distortion or warpage if the 


Fig. 1—The author is holding a welded aluminum duct against a surface 
plate. Note the squareness and flatness of the bottom piece. 


and subsequent buckling may be 

controlled, or at least minimized, 
by the application of certain funda- 
mental theory to the jigging and weld- 
ing procedure. Since aircraft manu- 
facturers have few castings to weld 
in which triaxial expansion occurs, 
this discussion will be limited to bi- 
axial expansion of sheet products. 
Buckle is caused not by expansion 
but by uneven expansion. It can be 
avoided by uniform heating of the 
entire assembly, but it is impracticable 
as a method of avoiding buckle to 
keep large assemblies preheated over- 
all to above 950 F during the entire 
welding cycle. It is logical, therefore, 
that we seek some method of relieving 
the stresses set up by local heating 
and expansion and thus accomplish al- 
most the same result as uniform pre- 
heating. 


Circles: Yielding, Unyielding 


A simple experiment will give us 
the clue to one method by which 


T HAS been found that warpage 
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stresses can be relieved. Lay a circle 
of sheet aluminum on a fire brick and 
heat the center with a torch. The 


heated metal is restrained from its normal movement. 


By ARTHUR H. BROWN 
Manufacturing Research Engineer, 
Vultee Field Div., 
Consolidated Vultee Aircraft Corp. 


heated area in the center will expan 
but the circle as a whole will not. T! 
expansion forces out a flow of met 
along the plane of the material, | 


this flow is resisted by the unyieldin: 


cold peripheral container. Hence t 
metal is forced to take up the « 
pansive difference in area by- archi 
above or beneath the plane. 

Now take another circle of shee 
aluminum and make a cut from tl 
edge to the center. Repeat the e 
periment previously described. Y 
will notice that most of the expansi 
has been relieved by the cut, whi 
opens and allows the periphery to ex 
pand. Thus the centrifugal flov 
expanding material is accommodat 
and there is no buckling. 

This physical fact may be used t 


advantage in butt welding. In makin: 


a butt weld, the plates are placed s 
that the seam is open at one end a1 
closed at the other. The vee 


should be set open a distance of a 


Fig. 2—A welding jig utilizing a counterbalanced ball-bearing trunnion was developed 
for the part shown in Fig. 1. Note the Standard Practice chart at lower left. 
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ig. 3 — Sandwich-style 
elding jig mounted on 
able-type positioner. The 
base of the jig is a block 
Bf steel, which is heated 
before the operations are 
begun in order to control 
xpansion of the alumi- 
m assembly to be weld- 

. Heat is restored to 
he block by the welding. 


proximately 4 in. per foot. Then 
as welding progresses, the weld bead 
(the expanded area) travels down 
the seam. As the metal cools behind 
the weld, the weld itself is in tension. 
Thus the metal flow is inward, and 
the vee gap is progressively closed. 
ma if the gap has been preset correctly, 
mthe seam will close completely but 
without any overlap. 


Jig Requirements 


To make this type of weld, the jig 
must be specially designed so as to 
allow the part to slip in a plane 
through its edges but not to joggle 
Meout of that plane. Backing plates, in 
mthe ordinary sense of the word, can- 
not be used because the backing plate 
will absorb the heat from the welded 
segments. 

We found that we obtained the best 
results by facing a solid backing plate 
with screen. Since the screen has re- 
duced surface area, it does not con- 
tact a sufficiently large area of 
aluminum to pull a noticeable amount 
of heat out of the weld. 

Fig. 1 shows a duct which bolts to 
the header plate of an intercooler. It 
is essential that the open square end 
be flat and perfectly square. If the 
duct is flat but out of square as 
welded, it will always go out of flat if 
Squared and vice versa. In other 
words, it must be welded so that it 
is both flat and square at the same 
time, or it cannot be made to fit the 
drill jig. Ordinary welding methods 
proved insufficient; it was necessary 
to make cuts in the corner and weld 
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in fish-mouth patches, file the whole 
and finally to hand work until the 
desired condition was attained. A re- 
work time of as much as 13% hr per 
duct was not uncommon, using these 
methods. 


To Do It Mechanically 


It was important for us to develop 
a jig that would make it possible to 
weld the units free from residual 
buckle and so eliminate all the ex- 
pensive hand work. This jig (Fig. 2) 
was built on a counter-balanced ball- 
bearing trunnion. The square base 
would be held flat and square, exactly 
as we wished it to be when cooled, 
while the two top parts were con- 
tracted into place by the heat of weld- 
ing. Screen-faced backing plates line 
the seams, and “fingers” hold down 
the edges in plane but not too tight 
together. The postweld contraction 
of the metal is then able to pull the top 
parts into place as the units normalize. 

Standard Practice Charts, giving 
a detailed, step-by-step procedure, are 
hung from the jig at all times for the 
weldors’ reference. 

Fig. 1 shows the author holding one 
of the welded ducts (which is per- 
fectly square) on a surface plate. The 
unit is as taken from the jig. The re- 
sults obtained with the jig are decided- 
ly worthwhile. Sixty-eight units a 
day have been turned out for about 
a year with nothing more to do than 
check-and-straighten operations fol- 
lowing welding. No units have been 
lost, even though several new weldors 
have used the jig for full shifts. 


Sandwich-style Jig 


Another of the principles previous- 
ly discussed for eliminating buckle 
was used in the jig shown in Fig. 3. 
The flat plate of this assembly would 
buckle so badly when welded by or- 
dinary means that considerable re- 
working was necessary in order to 
get the bottom back in proper contour. 


We built a jig which would be used 
with a table-type positioner. Chief 
element is a large block of steel, which 
is insulated from the turntable by an 
asbestos pad. This block is brought 
up to a temperature of about 1,000 F 
before welding operations are started. 


The preheated steel block is con- 
toured to the shape of the assembly’s 
bottom plate. A tooling pin located 
the plate in one corner and a block 
holds one side. The whole plate takes 
an almost immediate preheat from the 
block and is free to expand sideways. 
The heat is restored to the steel block 
during the weld. The plate is held 
sandwich-style between the preheated 
block and a cover plate. However, 
the rapid-acting clamp of the cover 
plate does not hold the plate tight. 


The tube of the assembly is located 
at the top by a round gate on the end 
of an internal brace and by a screen 
core at the bottom. The gate pivots 
to let the welded part out (Fig. 4), 
and thus no part of the jig need be 
detachable. 


The foot-controlled table rotary has 
proved itself to be an excellent ex- 
pedient in this type of welding. 

Proper jigging will greatly increase 
the scope of welding applications. 
Such ingenious jigs as these, which 
permit the weldor to take advantage 
of the natural forces involved in the 
particular welding operations, will 
easily make possible the accomplish- 
ment of the “impossible.” 


Fig. 4—Removing the assembly. An asbestos pad 
insulates the preheated jig from the turntable. 
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Fig. 1—Cutaway view 
showing component parts of 
the Nazi V-1 flying bomb. 
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Robot Bombs Made by Welding q 


HE Nazi flying bomb is the most 
| terrifying and devastating mis- 
sile of destruction yet to be 
turned loose in this global conflict. 
Loaded with 1,800 to 2,200 Ib of ex- 
plosives, these small, all-metal, all- 
welded monoplanes began flying over 
Southern England on June 12—just 
six days after the Normandy invasion 
began. During the following three 
months some 8,000 V-1 bombs were 
believed to have been launched. Ap- 
proximately 2,300 of them (about 
29% ) succeeded in getting into the 
London region. 

The damage has been appalling. 
These new attacks by air had, up to 
the first of September, killed 5,478 
people, injured 15,394 others and 
damaged or destroyed 1,104,000 
homes. After September 1, however, 
the intensity of the bomb attacks was 
reduced, and eventually the launching 
bases in the Calais and Dieppe regions 
fell into Allied hands. Nevertheless, 
flying bombs still fall in England. 
Some of them are launched from 
more distant land bases. Others are 
launched from planes, being trans- 
ported to within striking distance 
“piggy-back” fashion on Nazi bomb- 
ers. 


Foretaste of the Future 


The V-1 flying bomb is in reality a 
jet-propelled airplane. Because of 
its many unusual features, its con- 
struction is of particular. interest to 
the welding industry. It contains sev- 
eral welding innovations which may 
later be incorporated in our future 
aircraft—planes which will be manu- 
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Ninety days after fragments of the V-1 flying bomb had 
been salvaged in England, U. S. engineers had produced 
a complete working model. Here are the technical facts 
uncovered regarding Hitler’s no-longer-secret weapon. 


By T. B. JEFFERSON 


factured through extensive use of 
resistance and are welding. 

The V-1 is 25 ft 4% in. long and 
has a wing span of 17 ft 8 in. It is 
capable of carrying an 1,800 to 2,200 
lb warhead at speeds of between 250 
and 360 miles an hour. Robot bombs 
have been known to fly as far as 170 
miles ; their normal cruising distance, 
however, is believed to be around 
125 miles. The total weight of the 
loaded bomb is probably around 
6,000 Ib. 

With so many interesting features 
to describe, it is difficult to know just 
where to begin. By referring to Fig. 
1, the reader may obtain the general 
details of flying-bomb construction. 
All of the major component parts of 
this instrument of destruction are 
shown in the cutaway illustration. 
Profile and plan views of the bomb, 
together with a few dimensional de- 
tails, are given in Fig. 2. 


Steering Mechanism 


The nose of the bomb is an alumi- 
num-alloy shell housing the magnetic 
compass. The compass is mounted in 
a wooden case and is connected with 
the gyro (automatic pilot) units 
which steer the bomb on its proper 
course. The compass is necessary in 
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order to give the bomb its directional 
flight characteristics, inasmuch as 
some bombs were launched in a direc- 
tion away from England. After flying 
in that direction for a preset number 
of minutes, they later changed their 
courses to fly towards the target 
Evidence that this was done is af- 
forded by the clocklike mechanism 
which has been found in wrecked 
bombs. 

The warhead is immediately behind 
the compass compartment and _at- 
tached to it by four bolts. The com 
partment for the explosive charge 1s 
fabricated by welding  mild-stee! 
sheet of approximately 14 gauge. Th 
warhead is 4 ft long and measures 24 
in. in diameter at the forward end 
and 32 in. in diameter at the rear 
It thus has the shape of a frustrated 
cone. 


Fuel and Air Tanks 


Immediately behind the warhead is § 


the fuel tank, also held in place by 
four bolts. The fuel tank forms 

integral structure with the wings and 
will be described in greater detail 
later on. Continuing towards the re 

of the bomb fuselage, we find next 
a compartment for two spherical att 
tanks. The shell of this compartment 
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Steel hatch cover sections for ships having Z-bar 
reinforcements welded into them while passing 
down a conveyer. The Machine is a modified 
Standard PWC 100 KVA Welder. 


Top and bottom Z-bar flanges are welded simul- 
taneously, the current going through the Z-bar. 
The welder is equipped with upper and lower 
guns. Machine compensates for current losses. 


It takes sixteen sections to make a unit and three 
units to make a hatch cover. The design and pro- 
cess saves many pounds and makes it simple for 
only 2 men to open and close a hatch. 


PROGRESSIVE 





Not so long ago, many people would 
have said that a job like this was “impos- 
sible’: series welding a Z-bar of #11 gage 
steel into a box of #14 gage. Twelve spot 
welds are made on each Z-bar. Production 
averaged approximately 75 to 80 sections 
per hour (30 secs. per section at peak 
production). Material was fairly scaly hot- 
rolled steel. 


To do this job, a PWC Pedestal welder 
equipped with lower as well as upper gun 
was built right into the conveyer line. The 
machine like other PWC equipment is 
designed for ready conversion for post- 
war production requirements. 


For the complete story on this operation ask for 
Welding Pictorial $37. 


For further information on the PWC line of stand- 
ard Pedestal welders ask for Bulletin #802. 


WELDER CO. 


SEAM PROJECTION & BUTT «© Electric Welding Equipment ¢ PORTABLE GUN & PEDESTAL 


3050 E. OUTER DRIVE - DETROIT 12, U.S.A. 
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Fig. 2—Plan showing front, 
side and top views of bomb. 


















































is welded to the fuel tank. Both 
shells—the air-tank compartment and 
the fuel tank—are of % in. thick 
mild steel. 

Another welded unit is the tail sec- 
tion of the plane, containing the gyro 
controls and the air-servos which 
operate the rudders and elevators. 
This section is fastened to the for- 
ward sections by the inevitable four 
bolts. It should be noted that the 
fuselage is of stressed-skin and bulk- 
head contruction; there are no longe- 
rons. The impulse duct engine is 
mounted above the tail section by 
means of a forward fork (quite 
similar to the tail-wheel fork of con- 
ventional airplanes) and a single post 
faired in by the vertical fin. 


Wing Structure 


The most interesting features of 
the flying bomb will be found in its 
combined fuel-tank-and-wing struc- 
ture. The main spar of the wing is a 
seamless tube, 4% in. in diameter and 
of % in. wall thickness, which ex- 
tends the full length of the wing. 
About 18 in. from each end, the tub- 
ing is reinforced by a % in. steel 
wrapped sheet (Fig. 3). This sheet 
fails to come together by about % in. 
and is intermittently welded by a 
bead, which also ties it to the tubing. 
These welds are % in. long and spaced 
on 2 in. centers. 

The spar is further reinforced by 
\% by &% in. bands tack welded to the 
spar at intervals. Where the spar 
passes through the fuel tank, it is 
enclosed in a ferrule of seamless tube 
of % in. wall thickness. This ferrule 
is welded to the tank shell so as to 
prevent any fuel leakage around the 
spar. 

The wings themselves appear to 
be made from 18 or 20 gauge mild- 
steel sheets. Since the wing section 
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is symmetric, either wing may be used 
as a right or a left-hand wing. The 
only way to determine which is which 
is to inspect the camouflage, which 
on the bomb examined was olive drab 
on top and light blue underneath. 
The landing edge is in a straight line, 
with all of the taper in the wing being 
taken in the trailing edge. The wing 
chord tapers from 28 in. at the tip 
to 44 in. where the wing joins the 
fuselage. The ribs were pressed from 
22 gauge sheet metal and made in 
two pieces: top and bottom panels. 


Ribs Spot Welded 


The wing skin was fastened to 
the ribs by spot welding. Apparently, 
the ribs were spot welded in place 
on a large sheet before it was placed 
on the wing; then the sheet was 
merely folded together so that the 
halves of the ribs overlapped slightly. 
The rib joints (overlap) were then 
spot welded again. The wing was 
probably assembled in this manner, 
using gun welders to do the rib-weld- 
ing job. The trailing edge was then 
welded to complete the all-welded 
steel wing. The wing tips were closed 


by welding steel stampings to the skip 
and to three projections on the enj 
of the spar. 

The fuel tank, which may be con 
sidered part of the wing structure, ig 
32 in. in diameter and 44 in. lo 
having a capacity of about 162.5 U.§ 
gallons. It has dished heads and wa 
made entirely of % in. thick milf 
steel. The spar ferrule passes throug} 
the tank in a horizontal plane, and in 
addition a lifting tube passes throug} 
it vertically. The latter tube is at 
tached to the bottom of the tank anf 
bolted through the tank to the launch 
ing rail. The lifting tube is ap 
proximately 6 in. to the rear of th 
spar ferrule. 

The upper end of the lifting tub 
is threaded to fit a detachable lifting 
eye. A flush-type, airtight fuel fille 
cap is located just forward of the eye 
Because of the severe launching 
surge, the tank is fitted with a baff 
of % in. mild steel. The baffle i 
located approximately in the center 
of the tank and fitted with heay 
screens to cover the openings at its 
top and bottom. 


Air-Pressure Operation 


When the bomb is in flight, the tani 
is under an air pressure of 100 ps 
in order to assure the feeding of 
fuel to the impulse engine. The ait 
inlet is through a small tube in thé 
top of the rear head and connected 
to the air tanks. Fuel is discharge 
from the bottom of the same hea 
to the impulse engine. 

Compressed air is carried in th 
two spherical air tanks, which measur 
20 in. in diameter. These tanks ard 
press-formed in halves and welded 
together. Because of the high pre 
sures carried, the tanks are wrappe 
with three layers of wire ribbon. Th 
ribbons are wrapped in a criss-cro# 
fashion around the tank, just as o 
would wind a ball of string. Eac 
ribbon is composed of 16 strands oi 
4g in. piano wire, which have beef 
laid side by side, clamped and sd 


4." x Ve" Seamless Steel Tube 


Ve” Steel Wrapper 


Fig. 3—Detail of spar construction showing welds and methods of reinforcement. 
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‘e.is Kad Saver ELECTRODE HOLDER 





Unique construction and operating features 
of Wells’ Rod saver Electrode Holder en- 
ables users to cut rod costs. Here’s how! 


1. High pressure grip of the stud on the 
rod is positive and provides a solid connec- 
tion on 3 sides of the rod. This reduces over- 

heating at the contact point between the rod 
and the holder and permits consumption of the 
rod right down to the last inch. 


2. High pressure grip—up to 1,000 Ibs., means 
ease in bending rods to desired angle. Practically 
all of rod is used because you can get closer to work. 


3. High pressure grip—up to 1,000 Ibs., means that 
no rods are dropped. Every rod can be burned right 
down to 1". 


4. High pressure grip assures better electrical con- 
tact with rod— more efficient burning of rods is possible. 


5. Due to design of insulator cap and vise body, 
only 5/3" of rod—the uncoated tip—is gripped by 
holder. Coated surface of rod is undamaged. 


Our distributors will give you more details 
about how Wells’ holders cut rod costs, re- 
duce maintenance, increase production. 





STUBBY Mode! 38S, 

300 amp. smaller — 

84%", lighter ~ 14 
oz. only 1144" diam. 
Best for working in 
tight spots. 





dered together. Markings indicate 
that the tanks were originally tested 
to 225 atmospheres—a pressure of 
3,375 psi. British authorities tested 
them hydrostatically to 3,000 psi with- 
out any sign of rupture. 


Fin and Stabilizer 


The vertical fin is constructed of 
20 gauge mild-steel sheet. Like the 
wing, it is spot welded throughout. 
Spot welding is used also to fasten 
the fin to the fuselage. The stabilizer, 
which passes through the tail sec- 
tion, is likewise spot welded to 
pressed-steel ribs. Undoubtedly, poke 
welding was used since this unit is 
a closed assembly. The control sur- 
faces, elevators and rudder, are also 
of spot-welded construction. All con- 
trol is maintained through these two 
members, inasmuch as the pilotless 


plane (the V-1) does not have ailerons. 

Like a large portion of the fuselage, 
the engine duct is also built of 4% in. 
sheet and fabricated by arc welding. 
lhe forward portion of the duct is 
20 in. in diameter; the tail pipe nar- 
rows down to a diameter of approx- 
imately 12 in. The duct has an overall 
length of 11 ft, 3 in. and is located 
30 in. above the center line of the 
fuselage. 


Jet-Impulse Engine 


Capable of developing an estimated 
600 hp, the impulse engine is of an 
ingenious type. Its power comes from 
a series of rapid explosions (approxi- 
mately 2,500 per minute) occuring 
in a combustion chamber. The front 
end of the duct is equipped with a 
unique “gate” which opens to admit 
air for combustion and closes after 
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Carbon-Are Welding 


By GERALD ELDRIDGE STEDMAN 


MONG the important new welding 
developments at North Amer- 
ican Aviation, Inc., is the use 

of the carbon are for welding alumi- 
num alloys. Copper-coated carbon 
electrodes which develop a “straddle 
flame” that just touches the work are 
used (Fig. 1). The tongue of the 
“flame” travels about ™% in. above 
the abutting flange in the weld area 
and is applied at a slight angle. 


For Flanged Joints Only 


The carbon arc has been found 


from North American research to be 
a very satisfactory and economical 
method for welding 2S, 3S and 52S 
aluminum alloys. However, it is only 
suitable for the standing seams of 





flanged joints. On this type of joint, 
the North American tests indicated 
that the carbon-are method was from 
two or three times faster than con- 
ventional gas welding. An a-c arc, 
supplied from a standard welding 
transformer with a nominal rating 
of 100 amp and continuously adjust- 
able current between 25 and 125 amp, 
is necessary—at least for the gauges 
between 0.032 and 0.080 in. A 
“tapped secondary” on the trans- 
former for current adjustment is not 
as satisfactory. 

There needs to be much study of 
proper design in electrode holders. 





Fig. 2 shows one North American 
design of a production electrode 
holder. Alcoa No. 22 and No. 24 

Fig. 2A production 


model of the carbon-arc 
electrode holder devel- 
oped at North American 
Aviation's Inglewood, 
Calif., plant. 
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each explosion in order to prevent th 
the developed. The 
gate is a shutter arrangement neces 
sitating some 225 springs of the ste 
reed type. 

Initially, a spark plug is used 
ignite the fuel, after which the heat 
of the engine provides self-ignition 
The jet engine uses about 1 gallon 
gas for each minute of flight and is 
capable of driving the bomb at speeds 
ranging between 250 and 360 mph 

Welding is indispensable to the 
constructjon of the Nazi: flying bomb, 
which, military leaders have declared 
might have won the war had it beet 
developed earlier. But all of 1 
secrets of its manufacture are 
now, and we can do a far better job 
of production output than the enemy 
The robot bomb may turn out to be 
a boomerang 


loss of energy) 


Ou;rs 


Fig. 1—Using copper-coated carbon electrodes 
an operator arc welds a joint on an 
aluminum alloy part. The ‘straddle flame” is 
applied at an angle and barely touches the work 


flange 


weld flux are used, but the former 
tends to pop off with heat while t 
latter is not affected. 

Jig design holds the flanges 
gether and no tack welding is need 


Comparative Speeds 


A speed of from 12 to 18 in 


minute was developed in N. A 
research as compared to a speed 
6 to 10 in. per minute with 
torches—both on 0.032 and 0.081 
52 SO aluminum alloy 

Experiments are proceeding on 1 
welding of castings to sheet stock 
this method, and the preliminary 
sults are encouraging. 
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AGE 1/77 ELECTRODES 











IT’S COMPREHENSIVE! 


Not just an advertising booklet about 
PAGE STAINLESS STEEL ELECTRODES — but 
twenty-four pages of information abouf 
how to use them to get best welding 
results. 


IT’S NEW! 


Just as PAGE Electrodes have been con- 
stantly improved—so have welding 
techniques been developed to insure 
uniformly better welds. This booklet 
is right up to the minute. 


IT’S FREE! 


Ask your nearest PAGE distributor for a 
copy of this booklet. Or, if you prefer, 
write in to the factory. 





PAGE STEEL AND WIRE DIVISION 


Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, 
New York, Pittsburgh, Portland, San Francisco 





AMERICAN CHAIN & CABLE - BRIDGEPORT 


( ESSENTIAL PRODUCTS - TRU-LAY Aircraft, Automotive, and Industrial Controls» TRU-LOC Aircraft Terminals* A (iN 
TRU-STOP Brakes « AMERICAN Chain » WEED Tire Chains» ACCO Malleable Castings « CAMPBELL Cutting Machines + Hoists, Trolleys « 
HAZARD Wire Rope + MANLEY Auto Service Equipment - MARYLAND Bolts and Nuts - OWEN Springs « PAGE F 
Welding Wire - READING-PRATT-& CADY Vaives » READING Steel Castings » WRIGHT Hoists, Cranes = WILSON “Rockwell” Hardness Testers 
“In Business for Your Safety “ 
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Pipe Clamp 
By George W. DeHaven 


B™ welding operations on various-size 
pipes have been greatly expedited and 
facilitated by the use of a newly created 
adjustable clamp I devised for use at the 
Philadelphia navy yard. It was submitted 
under the Navy Employees’ Suggestion 
Program and accepted as a suggestion. 

The clamp, somewhat similar in genegal 
appearance to other pipe clamps, was de- 
signed to permit easy access to the welding 
area. In addition, it is provided with liners, 
held in place by machine screws, which will 
adjust the jaws to pipes 1 in. to 4 in. in 
diameter. If a large pipe is to be welded, 
the removal of one or two of the liners is 
all that is needed to accommodate the great- 
er size. Correspondingly, the replacement of 
a liner will prepare the clamp for a smaller 
pipe. The clamp is hinged on one side and 
is provided with a locking jaw and clamp- 
ing bar. 

The former method of performing this 
operation was to attach at the butt end of 
each pipe a circular clamp fitted with lugs 
to receive four bolts with nuts. By attach- 
ing the bolts to clamps and pulling them up 


Hinged clamp for pipe welding. Re- 
movable liners permit quick adjust- 
ment to pipes 1 to 4 in. in diameter. 





Shor Cuts and Kinks...) 





Fittings are easily affixed to oxygen and acetylene hoses with this simple jig. 


tight, the butts could then be held firmly 
together and in place. This method, how- 
ever, was never satisfactory as the bolts 
became fouled with slag during the weld. 
The new way of holding the pipe in hinged 
clamps does away with former difficulties, 
has increased production and improved the 
quality of the work. The estimated saving 
realized through use of this suggestion is 
approximately $150 per year. 


> «< 
Hose-Fitting Jig 
By Aubrey J. Swinson 


A THE Norfolk navy yard we used to 
attach oxygen and acetylene hose fit- 
tings by hand. Since this was a laborious 
task, it was small wonder that the mainte- 
nance of hose proceeded at a slow pace. Fur- 
thermore, the repairs were made by various 
individuals, including the operators of the 
torches themselves. 

I submitted an idea to the Navy Em- 
ployees’ Suggestion Program which called 
for the introduction of a hose-fitting jig 
and centralized hose repair. This, I said, 
would greatly increase production possi- 
bilities. Since the suggestion was adopted, 
operations in hose repair and the attach- 
ment of fittings have been stepped up con- 
siderably. 

The jig is simple in construction and may 
be mounted on any anchoring device avail- 
able. The “base” is primarily a collet or 
holder for the fitting. Attached to the base 
by welding is a spindle provided with a 
rack, and an attachment for carrying the 
hose is mounted on the spindle. The car- 
rier is provided with a split sleeve; this 
may be opened wide to admit the hose and 
then clamped tightly when the hose is in 
place. 

With the fitting set in the base and the 
hose held securely in the sleeve, the carrier 
is drawn toward the base by operation of a 
lever. The lever rotates a gear meshed with 
the rack on the spindle, thus imparting 
motion to the carrier. In this manner the 
hose is easily forced onto the fitting, where- 
upon the assembly is released from the 
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carrier. Thus the job is very quickly done 

The hose-handling capacity of the jig is 
much greater than assembly facilities under | 
the former hand method, and the fitting ce 
operations can be performed with compara- : 
tively unskilled labor whereas formerly t! 
job had to be done by skilled workmen 
The centralization of hose repair frees of 
erators for production work. Altogether 
annual savings of $600 are realized throug 
the adoption of this suggestion. 
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Gas Box Shut-Off 
By J. S. Rutley 


HEN a fire would break out in on 
the gas boxes at Moore Dry Dock C & 
the main acetylene gas line had to be shut : 
off and then it would take several minutes 
for the remaining gas to burn out. This 
would stop all flame-cutting on both hu 
and skid. Even after the fire was out, tl 
workers had to wait until the box and t ; 
water seal had cooled as these had to | ¥ 
tested for leakage before the main gas | : 
could be turned on again. % 
To overcome this deficiency, I suggest 
that an extension be attached to the hand! 
of the acetylene gas box shut-off 
which is located inside and at the botton 
of the box. The extension handle woul 
permit operation from outside of the box 
This suggestion was adapted by the War 
Production Drive Committee. When a fire 
now occurs, the worker crawls under the 
skid to the particular box on fire and turns 
off the gas with the acetylene shut-off valve 
The cost of putting in this extension 
approximately $4 per box, and it has 


valve 





} t 





installed in all of the boxes. This safety 

device eliminates work stoppage from fires 3m 
since only the flame-cutting operator w iq 
box is on fire has to stop work. Formerly 3m 
all flame-cutting was stopped, and ‘ 


meant a loss of at least half an hour for (ey 
all operators. ££ 

The saving in man-hours will depen ; 
course, upon the number of flame-cutting 
operators who are employed: in the affected 
area. 
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A TYPICAL STORY OF G-R’s ON THE JOB... 


Higher Production - Better Welds - Lower Costs’’ 


@ Early in 1940, Weld-Rite Welding Works put their first G-R Model 45 to work on. 
Diesel engine bases (shown above). This pioneer western welding concern quickly noticed 
that production time went down; with magnetic blow eliminated and the hazard of 
undercutting reduced, inside fillets and “tight corner'’ welds went on smooth and fast. 
And G-R's smooth, stable, all-position arc resulted 
in better quality, better looking welds that kept 


customers happy and spoilage low. 


In the following four years, Weld-Rite bought four 


more G-R's—convincing proof that G-R's deliver the 


kind of results you want in a welder! 


There's a G-R model to fit every requirement; sizes range 
from the 10-100 amp. Model 10 to the 2,500 amp. Model 
85. See your G-R distributor . . . or write us for literature 


and details on the welder that gives you a. ¢. at its best! Neuvy terbe-gonerater Bases ene Ol welded ta 


a 10 to 12 hours at Weld-Rite, and there are plenty 
of welds that don’t show here! 


Tae Wexpinc Encineer—January, 1945 





Backing-Strip Shear 
By Primo Maffei 


He difficult, time-consuming task of re- 
y pois backing strips from weldors’ 
test plates is one encountered with every 
test plate. To simplify the chore somewhat, 
I devised a special shear capable of doing 





Pneumatic shear for the removal of 


backing strip from weldors’ test 
plates. An idea that saves time. 


this job. My idea was submitted to the 
U. S. Navy Beneficial Suggestion Program 
at Hunters Point, Calif.. naval drydocks 
and was accepted. 

Basically, this is an application of a pneu- 
matic shear to the removal of backing strips 
from weldors’ test plates. The shear is oper- 
ated by a foot pedal and will remove the 
backing strip in less than a minute. How 
it works is shown in the accompanying il- 
lustration, where a test plate is ready for 
the slicing off of the backing strip. 

The shear makes possible clean, fast re- 
moval of backing strips, and welding flaws 
are not smeared over as was the case when 
a chipping gun was used. Estimated sav- 
ings of the equipment amount to 25 man- 
hours per day. 


> « 
Submerged-Melt Flux Bowl 
By H. O. Allen and C. R. Anderson 


I submerged-melt welding, it is usually 
quite a job to change the contact jaws 
after they have been. somewhat worn. A 
suggestion to the Labor-Management Com- 
mittee at Richmond Shipyard, Richmond, 
Calif., won a prize for us by overcoming 
many of the old difficulties. 


Right: old-style flux 
bow! and left: new- 


In the accompanying illustration (right) 
is the old-style flux bowl as used on sub- 
merged-melt welding equipment. Our new- 
style flux bowl (left) places the melt 
spreader below the contact jaws so that it 
is no longer necessary to remove the melt 
spreader to remove the jaws. As a result, 
the jaws of the machine can be kept cleaner 
and can be removed in 5 to 10 minutes in- 
stead of taking the 45 minutes previously 
necessary. This suggestion saves many 
man-hours and greatly speeds production. 


> ¢€ 
Welder Analyzer 
By H. R. Patterson 


P wah ELDING equipment was _ formerly 
tested in the shop with variable loads 
produced by changing the depth of a plate 
in a barrel of salt water. This liquid rheo- 
stat would become very hot from continu- 
ous use. Resistance units if available were 
also employed as another method of test- 
ing welding machines by wiring them in 
various combinations to obtain the desired 
load. Both of these methods were crude, 
clumsy, slow, irregular, inaccurate, expen- 
sive and dangerous. 

I suggested to the Labor-Management 
Committee of Kaiser Co., Inc., Portland, 
Ore., that a portable welder analyzer be 
made and used for this job. The idea was 
adopted, and the analyzer is now being used 
regularly. 

The portable unit is used to read voltage 
and current for loads of from 10 to 400 amp. 
Switches permit any division in units of 
10 amp. The resistances are enclosed for 
safety in heavy wire mesh and held in a 
sturdy frame supported by castors. Handles 
are provided to move the machine or to 
lift it on and off the truck. An accurate 
voltmeter and an ammeter which indicates 
polarity are mounted on top of the panel 
board. Metallic labels are stamped in large 
letters to aid in the operation of the panel 
board. 

Advantages presented by this unit are: 

1. Neat, simple design. 

2. Maneuverability. The entire unit 
weighs only 125 lb and is easily taken to the 
welder on the job. This eliminates shut- 
down of equipment, hauling welders to 
shop, etc. 

3. Large terminals and knife switches 
(with other features) result in a rapid 
analysis of welder troubles. Lost time of 
weldors and other workers due to shut- 
downs is thus greatly reduced. 

4. The resistance units provide an even, 
steady load which gives accuracy in analy- 
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ing. With the new 
model, contact jaws 
remain clean and so Jaws 
have to be changed 
only half as oiicn. 
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Sketch showing pane! arrangement and wir. 
ing of welder analyzer developed by H. R 
Patterson, Portland, Ore. 
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7. The the equipment 
repaid by the savings obtained. 

8 Analysis of the 
settles arguments 
regarding 


5. Heat is dissipated easily 


cost oft 


Is § 


ae 


welder on the 
misunderstanding 
dial 


and 


performance, settings 


Welding-Wire Winder 
By L. Tarice 
—_— reeling of automatc welding 
was a three-man job when a hand 
ated men wert 


quired to turn the reel while one mai 
the rod. As a part of the Labor-Manag 


reel was used [wo 


ment Suggestion Drive at Consolidat 
Steel Corp., Wilmington, Calif., I devis 
a motor-driven reel winder that 


operated by one man 
This idea was adopted and a subs« 


reel winder was built. The frame was 

scrap angle iron with a gear box set 

side. An air motor was fitted to the g 

box, and a shaft from the latter drives t 

winding reel. ‘s 
Since this machine can be operat E 

one man, it has resulted in the saving a 

21 man-hours per hull in the winding 


automatic welding rod. Another advantag 2 
is the complete elimination of rewind 


One hull requires 164 reels of rod, and a 


Xs 


the old hand method it was 


rewind one out of every 11 reels P 


necessar 
a tot 
15 reels per hull. 


Mechanical winder for automatic weld- 


ing wire. a 


A geor box and an air-driven 
motor eliminated the work of two men. 
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leere OXYGEN 4 


... INDEPENDENT Mobile Oxygen Generators Produce It! 


A World-Straddling Supply of Oxygen— 
where it is needed, when it is needed . . . pro- 
duced on the spot by Independent Mobile 
Oxygen Generators, Pioneer Manufacturers 
of this type of equipment! 

Oxygen For the crews who man our 


> planes—combat, reconnaissance or trans- 
‘ port—a vital necessity. Before the plane 

reaches 10,000 feet, masks must be 

on and a steady stream of oxygen 

flowing into them. Flyers cannot 

function—perform their duties 

without it. Independent Gener- 

ators produce oxygen at the fly- 

ing strip or field. 


AS4 
and repair of mechanized and mili- 


Oxygen—On the battle- 


front — for maintenance 


patriotism.” 


. The White Star, which the renewal 
adds to your Army-Navy Production 
Award Flag, is the symbol of apprecia- 
tion from our Armed Forces for your 
continued and determined effort and 


Sincerely yours, 


tary equipment—jeeps, tanks, guns... oxygen for 
the cutting and welding torches which are the prime 
requisite of our fast-moving repair crews. Independ- 
ent Mobile Generators produce oxygen close to the 
scene of action. 


S Oxygen For the Medical Corps—for 

o~. 6 Et treatment in chest injuries, shock, re- 

spiratory illness or wherever breathing is affected. 
Independent Generators supply a 
steady stream of life-giving. . .life- 
saving oxygen for these casualties 
of war. 


a x x 


In your Post-War Planning—re- 
member that Independent will be 
able to serve you fully . . . in equip- 
ment for producing — transporting 
and handling of industrial gases. 


INDEPENDENTS “zvnecting COMPANY, INC. 


Manufacturers of MOBILE OXYGEN AND HYDROGEN GENERATORS « BUIL 


INVEST IN VICTORY 


OF OXYGEN, ‘HYDROGEN AND AC 
NDUSTRIAL GAS CYLINDERS AND CYLINDER HANDLING EQUIPMENT Buy M oO R E WAR B O ND S 

j A 4 - 
O’FALLON, ILLINOIS 
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timum width of plate for that fabri- 
cating cost. 

For a 1 in. plate having a fabricat- 
ing cost of $11.66 per ft, Fig. 8 in- 
dicates that the width of plate should 
be as great as the design permits up 
to 185% in. For a 2 in. plate, the 
fabricating cost of $19.01 per ft 
crosses the width extra curve at a 
width of 177 in., indicating that the 
use of any two-plate construction to 
make up a dimension of less than 177 
in. would be more expensive than 
single-plate construction. 


Costly Mistakes 


A single plate 2 in. thick and 140 
in. wide would cost $7.50 per ft for 


Fabrication Cost 
vs. Plate Width 


(Continued from page 43) 
plate in Fig. 8. The fabricating costs 
are shown on the graph by broken 
horizontal lines at levels correspond- 
ing to the values tabulated on the 
chart for various gauges of plate. 
These costs are based on the data 
previously given. If a fabricating cost 
differs from the value tabulated, a 
horizontal line should be drawn at a 
level representing that cost and the 
point of intersection with the corre- 
sponding width extra curve should be 
determined. This point gives the op- 





This DANGER NEVER WARNS! 


OXY. REGULATOR 
REPAIRS 








— CHEK-SHOCK Oxygen CUSHION Valve — 
® Will allow tank valve to be opened rapidly without damage to regulator 
or danger to operator. 
® Will prevent unnecessary internal wear in regulator (as, NOT necessary 
to release control screw before opening tank valve). 
@ wit te possible injury to operator from burstings. 
®@ Will increase life of regulator assembly. 


This NEW automatic safety device CUSHIONS the initial BLAST of 
pressure when tank valve is turned on (this uncontrolled surge which strikes 
like a hammer, is the direct cause of most damaged regulators and accidents). There- 
after pressure slowly equalizes and then CHEK-SHOCK allows a full flow 
of oxygen. 

ONLY ONE MOVING PART, POSITIVELY FOOLPROOF 


*PRICE IS LESS THAN ONE REPAIR BILL* 


Coupler type (will fit any std. size welding type oxygen regulator)........... $6.00 ea. 
Type “A” (for small Airplane or Soldering type regulators)................ 6.00 ea. 
Also made for all types of couplings to fit MEDICAL regulators............. 


See your distributor or write— 


Shock Manupactaring Ex. ° 


FOWLER, CALIFORNIA 





ae 
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width extra. 
to weld two plates 70 in. 


If the fabricator electedii 
wide tl 


form the 140 in. wide shell, it would 
cost him $19.01 per ft of length, 


loss of $11.51 per ft of seam. For % 


circumferential seam 30 ft long, thi 


excess cost in 


fabricating the two 
piece construction would be $345.38 


In like manner, a 2 in. plate 19 
in. wide involves a cost of 38c pel 


ft of length for the 


two plates 54 in. wide is $19.01 pe 


width extra 
Since the fabrication cost for joining 


ft of length, to use the two-piece con-§ 
struction would result in a loss off 


$18.63 per ft of length. 
amples illustrate the importance , 
using the greatest possible width oj 


plate that the width extra will permit 


It will be noted from Fig. 8 that jp 


% in. gauges and lighter, the one jj 


These ex. 


piece construction is cheaper than 


the cost of fabrication for all widths 
In 3% in. plate, the one-piece con. 
struction is more economical up t 
190 in. width, the 1 in. plate up t 
185% in., 


Curves for intermediate gauges maj 
be plotted as desired. 


$7,600 Saving 


An analysis of a recent order fu 
twenty 48 in. and twenty 54 in. ves 
sels (one is shown in the finisheiiy 
state in Fig. 9) reveals the importance 


the 2 in. plate up to 177% 
in. and the 3 and 4 in. up to 185 ing 


of using the widest possible plate 


After comparing width extras ani 4 


fabrication costs, the fabricator place 


his order as follows: 
48 in. Diameter Vessels 
20 Plates 171 by 157% by 1% in. 
54 in. Diameter Vessels 
20 Plates 183 by 176% by 148 in. 
With two-plate construction, th 
extra fabricating cost was estimate 
to average $436 per shell or a tots 
for the 40 vessels of $17,440. Wit 
one-plate construction, the extra fo 
the 40 wide plates (at width extr 
of $1.25 per 100 lb for the 157% 
wide plates and $1.50 per 100 lb 
the 17634 in. wide plates) and t! 


overweight allowance totaled $9,853 


Twenty minutes’ calculation thus ¢! 


fected a net saving of $7,587 in thi 


fabrication cost of the 40 vessels. 


In addition to the monetary savin 
fabricating time on these vessels way 
reduced by 5,800 man-hours, ti 


equivalent of a 48 hr work week 0 


121 men. There resulted a correspon 7 


increase in shop productivit 


ing 


plant or equipment. 


without additional expenditure ic 


Fig. 9 shows the freedom afforde 4 
the designer of the vessels in the loayy 
tion of tube holes and other opening 


without interference 
ferential weld. 
(To be continued) 
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New Westinghouse FC-1 Condens-O-Weld 
can be mounted near welder. Dead-front 
panel and hinged safety doors on both 
front and rear provide complete safety 
and accessibility. Dimensions are 87” x 
44” x 39”, 


oof of & 














Production-line aluminum resistance welding with 
he new Westinghouse electronic Condens-O-Weld 
apacitor-discharge control brings three big advan- 
ges: 


» faster,more accurate—speeds up to 200 spots per 
inute provided by the improved full cycle discharge 
rcuit. Costs are lowered, contactors eliminated, 


» accurate forging pressure to assure crack-proof 
elds. Condens-O-Weld forge timing circuit is the 
host precise available today. 


harmful sparking eliminated by special Condens- 
-Weld circuit design. 


Reversing contactors, notching relays and primary 
horting contactors are eliminated by Condens-O- 
eld design. Maintenance iscut sharply. Operation is 
beeded and welding current is accurately controlled 
yen though line voltage may vary as much as 20%. 
Pquence is adaptable to all systems of electrode 
bntrol for welding both heavy and light gauge 

uminum, 
You can get complete information about the 
w FC-1 Condens-O-Weld from your nearest 
estinghouse office. Or write Westinghouse Electric 
Mfg. Co., P. O. Box 868, Pittsburgh 30, Penna. 
J-21316 
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YOU'LL GET 3 BIG ADVANTAGES 
WITH ELECTRONIC CONDENS-O-WELD 
CONTROLS 


Westinghouse 


yal Wik 








Corrugated Superstructure 


NGALLS Shipbuilding Corp., Pascagoula, 
Miss., has developed a new type of corru- 
gated pressed-metal superstructure for C-3 
ships which is said to eliminate numerous 


stiffeners and many feet of welding required 





Be'ng hoisted in place is the wheel house, 42 ton 
unit of a new type of superstructure for all- 
welded 18,000 ton transports developed at the 
Ingalls Shipbuilding Corp., Pascagoula, Miss. The 
superstructure is made of corrugated steel paneis. 


in flat-plate construction. The corrugated 
plate itself provides the support that was 
formerly obtained through stiffeners, elim- 
inating the necessity for welding many 
points and sections. 

In announcing what is believed to be the 
first superstructure of this type designed for 
the C-3, Ingalls officials pointed out that 
the new design saves time, decreases the 
man-hour cost and makes assembly easier. 
This yard, which pioneered in the construc- 
tion of 100% welded passenger-cargo ves- 
sels, recently launched its 57th ship for war 
service. 





In the background, two vertical heaters with horizontal storage 
tanks will be installed by public utilities engaged in domestic pow- 
er production. All of the others are for naval or merchant ships. 
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LTT MALL 


Job 


Although there is no difference in the over- 
all weight of the deck house when the cor- 
rugated plates are used, there is a definite 
advantage in the methods of constructing 
and erecting the superstructure. By decreas- 
ing the number of steps necessary, the new 
method makes possible easier assembly and 
a better job. Emphasis is placed upon 
streamlining in the design of this new type 
of deck house. The horizontal lines tend to 
minimize the height and bulkiness of the 
superstructure, say officials at the yard. 

The corrugated plates are prepared at 
The Ingalls Iron Works Company’s fabri- 
cating plants in Birmingham, Ala., 350 
miles north of Pascagoula, and are shipped 
by rail down “the longest assembly line in 
the world.” At Pascagoula, they are as- 
sembled and lifted into place atop the 18,000 
ton all-welded transports which Ingalls is 
sending to the war front. 


Body Armor Still in Use 


ERSON NEL armor of high-manganese steel 

is being widely used in today’s warfare, 
according to the American Iron and Steel 
Institute. Leg armor is available for Army 
engineers who are engaged in clearing 
ground mines. Airmen are protected against 
flak by armor for the head and torso and 
by an apron for the upper thighs. Ground 
troops are willing to wear armor in small 
amounts, helmets, for instance. 


> «€ 
Welded Feedwater Heaters 


oo that our Navy’s shipbuilding 
program is still proceeding at a good 
rate can be obtained from the accompanying 
picture of 22 feedwater heaters on the de- 
livery floor of the Elliott Co., Jeannette, Pa. 
Five of the heaters are designed for Victory 


THE WELDING ENGINEER 


ships, tour will be stall in lig 
craft carriers, two are for troop shi 
those in the foreground are repress 
of a number of heaters being cons 
for destroyer use 

Welding is necessary for circum{ 
and longitudinal seams fittings we 
on to the tanks and Ided straps { : 
lifting the tanks  whil hey are 
transported and install 
Boat of the Future 
666 TRELCR AFT,’ a 26 ft. all-steel 

which may typify the pleasur 
of the future, is the outgrowth of 
of <xperiments in welded steel const 
for small craft conducted by Jack | 
ward of Churchward & Co., West 
Conn. 

“Steelcraft,” says Mr. Churchwa 
the result of our aim to give the pu 
many advantages of st struct 
reasonable price. The _ technologi 


vances during the past 


f 


construction have paved the way N 
believe that we have the answer 
boat enthusiast of moderate mea 
wants a speedy, clean-lined cruiser, 
handle, inexpensive t i 
to maintain.” 

The hull of the new pleasure 
fabricated from seven { 


pieces of stee 


and stress relieved. Two pieces for 
V-type bottom, two pieces the sid 
one piece each is needed for the d 
chine and the transom. The const: 
has the strength of 4 in oak an 

considerably lighter. Being of steel 

terior parts are relatively small, per 
about 15% more usable space 


than 1 


hulls of the same size. All of the underwa 


fittings are of steel with the except 
the bronze shaft and propeller 
When peace comes, the new strea 
cruiser will be produced in three 
runabout, day cruiser sleeping two a 
dan cruiser sleeping four. She is to | 


mally equipped with an 85 hp motor gi 
a speed of 20 mph but may also be had 


two motors and two screws if a 5s} 
35 to 40 mph is desired 


This all-steel pleasure craft developed by Jack Church- 
ward of West Haven, Conn., will be available to boat- 
ing enthusiasts of moderate means when the war ends. 
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SECTIONAL VIEW 


PHOSPHOR BRONZE SPRING RUBBER SLEEVE 





STEVENS 











BRASS CABLE CONNECTOR SOLDERED JOINT WELDING CABLE 


ss 8 a OG 


PAT. PENDING 





UNIVERSAL 
WELDING CONNECTOR 


SMOOTH 













® Just push them together and .. . click . . . a firm electrical 
connection! 


© To disconnect . . . just pull them apart! 






No opposite member to hunt for . . . both ends alike. No loose connec- 
tions . . . they LOCK. Solid brass connectors . . . will not crush. Carrying 
FAS ' capacity greater than that of 2/0 welding cable. 














CONNECTORS COMPLETELY INSULATED, WHETHER JOINED OR SEPARATED. 
| ACTION! } See this efficient connector in action. Write for further details and request 
our ee to demonstrate it on your job. 


15 Ann Street, South Norwalk, Connecticut. Tel. Norwalk 6-3315 







3216 Sacramento Bivd., Sacramento, Cal. Tel. Sacramento 5-2388 


a s fp 

dl ING’ 

ing ER wELD ANTI-SPATTER practically eliminates oxidation—cuts 
i get! ; 


R down the amount of slag covering weld. It also 
7 40) fortifies the action of rod coating—less slag, easier 
to remove. Weld rust practically eliminated. 





Easy to apply—simply brush on before welding. Get speedier and better looking production and save 
After welding, ANTI-SPATTER is easy to remove. If man hours in costly cleaning. ANTI-SPATTER is non- 
surface is to be painted, remove with wet cloth or inflammable, non-toxic and has no disagreeable 
usual degreasing methods—otherwise use dry rag. odors. 








WRITE TODAY FOR DESCRIPTIVE FOLDER ON ANTI-SPATTER 
TRI-FLUX FLAME-PRUF 
A dh Iideri flux. : ’ 
Aig yi Poe x comptes tie Metal. Distributors Ideal protection for welders’ clothes. 


Odorless, low cost, easy to use. 




















No. 3 for All other metals. write us. 
Write for details. Write for details. 
“ 
THE WOLFE-KOTE CO 
*s 
EBOYGAN Se WISCONSIN 
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Alligators to Eat Japs 


HE 1,000th “Alligator,” an improved am- 

phibious tank, rolled off the Graham- 
Paige assembly lines at Detroit last month. 
The Alligator, which is playing a major 
réle in the invasion of the Philippines, is phe invasion of the Phil- 
the only vehicle able to crawl over sand ippines. Raymond J. 
bars and coral reefs, obstacles which se- Hedgson (left), president 
verely handicap other types of landing © Orehem-Paige Motors, 
craft transporting troops to the beachhead. 
Also, it does not become a “sitting duck” 
upon reaching the shore but proceeds inland _ inspector are shown look- 


All-weided amphibious 
tanks like this one are 
playing a major role in 


E. R. Harrell, vice-presi- 
dent in charge of pro- 
curement, and a Navy 


ing over Alligator 1,000. 


“This is an even more powerful weapon 
than those which proved themselves in the 
bitterly contested campaigns on Guadal- 





Milburn Type N Cutting Torch. Meets 
Highest Performance Standards. 


Regulators (High & Low Pressure) 


Cutting & Welding 


Equipment 
Spray Guns 


Portable Carbide 
Lights 


The ALEXANDER 


MILBURN] 


Company 


1400-1416 W. Baltimore St. - Baltimore - 23 - Md. : 


he SE 
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canal, Tarawa, Saipan, Tinian, 
Guam and Leyte,” commented José 
Frazer, chairman of Graham-Paig« 
company has completed new assemb! 
and expanded facilities for doubling; 
duction of the new vehicle, but deta 
not be revealed until it has entere: 
bat.” 


> ¢€ 
Heat-Treating Oven x S 


By James New 






HE accompanying picture shows 


oven I designed for preheating tl 
and outer cylinders of certain air 


Courtesy, The Hobart Brother 


Small preheating oven designed by a weldo 
at a Florida aircraft plant. It uses city gas 


at the Tycoon Tackle Co. of Florid 
cylinders of chrome-moly steel can 
blued in ten minutes with this ove 
preheat to 800-900 F, eliminating all | 
sibility of cracks in the welds. q 
The oven was fabricated by welding 
in. steel plates to form a box 24x24 
18 in. and mounting the latter on 1 
legs. The oven has a double wall lit 
1 in. of asbestos sheeting ail the way 


and a removable lid on which a fixture 3m D 
welded. An air-pressure gas cap shoots 
flame into the oven, hitting a square of C/E § 
brick. 


The oven is heated by regular city ¢ 
Operated right in the welding departme 
it heats the parts quickly and evenly. ¥ 
eliminates the use of the large ovens in 
heat-treating department, and the prod 
tion weldor doesn’t have to wait for 
heated parts. 
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CANADIAN RADIUM IN MODERN INDUSTRY 


VA TO TEST 
ES OL 


a a eens 


1—BREAK IT DOWN... or 
STOPS ARC-WELD GLARE ?—RADIOGRAPH IT! 
.«- PROTECTS WELDERS (CANADIAN RADIUM HAS BEEN KNOWN TO 


PAY FOR ITSELF ON A SINGLE JOB!) 

The “break-down” method consumes time, 
labor and vitally needed material—a practice 
that appears primitive compared with modern 
radiography. A radium capsule (you can rent 
or buy) and a supply of films are all you need to 
locate and clearly identify all types of internal 
flaws in castings and welds. Radium is compact, 
portable —requires no power, no attachments, 
no repairs, no “servicing.” Readily available 
in units suited to the needs of your plant. 





@ Arc-Weld Glare is treacherous. 

Like a Tojo, it attacks where it knows 
welders are unprotected. It seems so unim- 
portant—until the welders’ eyes begin to 
hurt. Back of that pain.may be damaged 
optic nerves. 


~ = 
ee ee ee 


You can’t buy new eyes, but you can 
beat back Arc-Weld Glare with CEsco 
safety equipment. 


—_—— 
— _~— 


Beneath protective CEesco helmets, wise 
welders wear Cresco flash goggles equipped 
with antiglare lenses. That’s their reliable 
defense against Arc-Weld Glare. 


=— 


oe a 


HOW TO SELECT 
INDUSTRIAL 
HEAD AND EYE 
PROTECTION 


Reliable, profusely illustrated 80-page text- 
Before you buy safety equipment, see CESCO’S - book on the fundamentals and technique of 
new 48-page catalog. It's the standard for “oe \ modern industrial Radiography of Metals 
quality... write for your copy today. with Radium. Specially prepared for the 
metals industry by our research and technical 
staff. Write for your copy today, giving your 


CHICAGO EYE SHIELD CO. | name and company position. 


CANADIAN RADIUM & URANIUM 


CESCO —.. 


630 FIFTH AVE ROCKEFELLER CENTER NEW 
FOR SAFETY 
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The Navy's newest weld- 
ed lift truck. It has a 
hoisting capacity of three 
tons and greatly expe- 
dites the unloading of 
landing barges and the 
movement of strategic 
wer materials into sior- 
age and dispersal areas. 











A type for every weld cleaning need. Cutting 
edges stay sharp a long time. Write Department 
4W for descriptive circular now! 


TYPE CB 

j Triple Duty 
Combines 3 tools 
in 1—drift, chisel, 
and removable 
wire brush. 


TYPE A 
Drift and Chisel 

Made from high- 
, grade tool steel. 
Especially popular 
in malleable iron 
and grey iron foun- 
dries for general 
chipping. 


TYPE € 


Drift and Chisel 


Same as Type CB 
but without brush. 


CHICAG MANUFACTURING AND 
DISTRIBUTING COMPANY 
1928 WEST 46th ST., DEPT. W., CHICAGO 9, ILLINOIS 
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Heavy-Duty Lift Truck 7 


, ; ‘ 
Q: WELDED construction, the Diese'-h q 


draulic fork lift truck shown in th 
companying picture was specially desig 
by the U. S. Navy for unloading landi 
barges and moving materials into st 
and dispersal areas. It has a lifting cap y 
of 6,000 Ib, and the hydraulic tilting me =f 


anism permits both forward and backwar 4 ; 
tilting of the welded lifting mast % 
These trucks are now being supplied | a 
the Navy in quantities by the Whiti a 
Corp., Harvey, III 2 8 
a 
. 


Outdoor Spot Welding 


Sage used in inside manufactur 
ing operations, spot welding has 


moved out of doors at The Glenn I 











tin Co., Baltimore, where special porta 
equipment was recently used on the flig 
line to attach an added 0.030 in. stain 
steel part to the baffle of the exhaust 
tem of a PBM Mariner plane 

A special portable spot welder consist 


of a control and transformer unit an 


An added part is attached to the airplane 
exhaust system baffle on the flight line at 
The Glenn L. Martin Co., Baltimore. The spe- 
cial portable spot welder was assembled by 
Martin engineers from standard equipment 


hydraulically operated welding gun 
assembled by Martin welding engineer 
this job. The control and transformer 
were positioned over the airplane, wit 
gun in turn suspended from the tran 3 
former and control unit, and the welds wer 3m 
then performed by a traveler crane. Powe @ 
was supplied by a special 500 ft cable 
with an additional 8 ft line running 
the transformer and control to the we 
gun. Since water cooling was not necessa! 
the operation was greatly simplified : 

Although this is the first known ins : 
of the outdoor use of spot-welding e 
ment, the welds produced were of prod 
tion quality. 












E WELDING ENGINEER'S ENGINEERING DATA SHEET NO. 52 
Comparative Weights—-Aluminum, Brass and Steel 


Thickness or Diam Sheets and Plates Square Wire and Bar Round Wire and Bar 














in Inches Ib per sq it lb per ft lb per ft 
ng oensutaaite » ~- —_—— _ AR genet SS —, snaysemasstnnnsithenesstiatinsniaiasig aantanaie acenntinaiinlnil 
2 raction Decimal \luminum Brass Steel \luminum Brass Steel Aluminum 3rass Steel 
lg 0625 388 2.77 2.55 005 O14 013 .004 O11 O10 
ly 1250 1.76 5.54 5.10 018 058 053 014 045 042 
_ 16 1875 2.64 8.31 7.65 O41 130 120 032 102 094 
Y 2500 3.52 11.08 10.2( 073 230 213 058 181 167 
Me 3125 +.40 13.85 12.75 1S 360 332 .090 .283 .261 
VA 3750 5.28 16.62 15.30 165 519 478 129 407 376 
a 4375 6.16 19.31 17.85 224 706 651 176 555 51 
Li, 5000 7.04 22.16 20.40 293 922 850 .230 724 .668 
6 5625 7.92 24.93 22.95 37 | 1.167 1.076 291 917 845 
vi, 6250 8.80 27.70 25.50 458 1.441 1.328 360 1.132 1.043 
LY ¢ .6875 9.68 30.47 28.05 554 1.744 1.607 435 1.369 1.262 
- 7500 10.56 33.24 30.60 659 2.075 1.913 518 1.630 1.502 
* 1% 8125 11.44 36.01 33.15 774 2.435 2.245 608 1.913 1.763 
r if, 8750 12.32 38.78 35.70 898 2.824 2.603 705 2.218 2.044 
' 134 « 9375 13.20 41.55 38.25 1,030 3.242 2.988 .809 2.546 2.347 
1.0000 14.08 44.32 40.80 1.172 3.689 3.400 921 2.897 2.670 
le 1.0625 14.96 47.09 43.35 1.324 +.164 3.838 1.039 3.271 3.015 
ing me | 1, 1.1250 15.84 49.86 45.90 1.484 +.669 4.303 1.165 3.667 3.380 
of 1% 6 1.1875 16.72 52.63 48.45 1.653 5.202 1.795 1.298 4.085 3.766 
ly 1.2500 17.60 55.40 51.00 1.832 5.764 5.313 1.439 4.527 4.172 
146 1.3125 18.48 58.17 53.55 2.019 6.354 5.857 1.586 4.991 4.600 
134 1.3750 19.36 60.94 56.10 2.217 6.974 6.428 1.741 5.477 5.049 
l%e 1.4375 20.24 63.7 1 58.65 2.423 7.623 7.026 1.903 5.987 5.518 
1% 1.5000 y-4 We P- 66.48 61.20 2.638 8.300 7.650 2.072 6.519 6.008 
Ig 1.5625 22.00 69.25 63.75 2.862 9.006 8.301 2.248 7.073 6.519 
1% 1.6250 22.88 72.02 66.30 3.096 9.74 8.978 2.431 7.650 7.051 
lI1"Ve 1.6875 23.76 74.79 68.85 3.339 10.51 9.682 2.622 8.250 7.604 
1% 1.7500 24.64 77.56 71.40 3.590 11.30 10.41 2.820 8.873 8.178 
11% 1.8125 25.52 80.33 7395. 3252 - 1212 11.17 3.025 9.518 8.773 
1% 1.8750 26.40 83.10 76.50 4.122 12.97 11.95 3.237 10.19" 9.388 
1'% 6 1.9375 27.28 85.87 79.05 4.40 13.85 12.76 3.457 10.88 10.02 
2 2.0000 28.16 88.64 81.60 4.69 14.76 13.60 3.683 11.59 10.68 
2% 2.1250 29.92 94.18 86.70 5.31 16.66 15.35 4.158 13.08 12.06 
2, 2.2500 31.68 99.72 91.80 5.94 18.68 17.21 4.662 14.67 13.52 
236 2.3750 33.44 105.26 96.90 6.63 20.81 19.18 5.194 16.34 15.06 
2% 2.500 35.20 110.80 102.00 7.34 23.06 21.25 5.755 18.11 16.69 
2% 2.625 36.96 116.34 107.10 8.09 25.42 23.43 6.345 19.96 18.40 
2%, 2.750 38.72 121.88 112.20 8.81 27.90 25.71 6.964 21.91 20.20 
2% 2.875 40.48 127.42 117.30 9.72 30.49 28.10 7.611 23.95 22.07 
3 3.000 42.24 132.96 122.40 10.57 33.20 30.60 8.287 26.07 24.03 
3% 3.125 $4.00 138.50 127.50 11.48 36.09 33.27 9.011 28.35 26.13 
A 3.250 15.76 144.04 132.60 12.38 38.96 35.99 9.746 30.66 28.26 
3% 3.375 47.52 149.58 137.70 13.38 42.10 38.81 10.510 33.06 30.48 
3%, 3.500 49.28 155.12 142.80 14.36 15.27 $1.73 11.303 35.56 32.78 
5 /, 3.750 52.80 166.20 153.00 16.52 51.97 +17 91 12.975 40.82 37.63 
4.000 56.32 177.28 163.20 18.80 59.14 54.51 14.763 46.44 42.81 
4Y, 4.250 59.84 188.36 173.40 21.22 60.76 61.54 16.666 52.43 48.33 
’ +, 4.500 63.36 199.44 183.60 23.79 74.84 68.99 18.684 58.78 54.18 
1 +4 4.750 66.88 210.52 193.80 26.50 83.25 76.72 204777 65.39 60.26 
sail : 5.000 70.40 221.60 204.00 29.37 92.24 85.20 23.022 72.45 66.77 
th } ae 5.250 73.92 232.08 214.20 32.38 101.70 93.73 25.381 79.87 73.61 
-_ % 5.500 77 44 243.76 224.40 35.54 111.62 101.03 27.857 87.67 80.79 
ere] 5% 5.750 80.96 254.84 234.60 38.84 122.00 112.42 30445 95.81 88.30 
wer 6.000 84.48 265.92 244.80 42.29 133.52 123.05 33.217 104.53 96.34 
ct Oy, 6.250 88.00 277.00 255.00 ~45.89 144.42 133.09 36.042 113.42 104.53 
‘on fl 6Y, 6.500 91.52 288.08 265.20 49.64 156.20 143.95 38.983 122.68 113.06 
on y/ 6.750 95.04 299.16 275.40 53.52 168.45 155.24 42.040 132.30 122.57 
. / 7.000 98.56 310.24 285.60 57.57 181.16 166.95 45.211 143.28 131.12 
7V, 7.250 102.08 321.32 295.80 61.75 194.33 179.09 48.498 152.62 140.66 
‘ "te 7.500 105.60 332.40 306.00 66.08 207.96 191.66 51.900 163.33 150.52 
fu 7%, 7.750 109.12 34348 316.20 70.56 22268 205.23 55.418 174.40 160.73 
5 8.000 112.64 354.56 326.40 75.19 236.61 218.06 59.051 185.83 171.26 
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the inspector here is radiographing 






te ‘ 
Bt 7 ee spot-welds on a primary aircraft 
= v . structure rapidly and non-destructively. 
£335 Photo Courtesy Rheem Manefacturing Company 
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low-voltage x-ray 


In light-alloy and steel sheet fabrication, low-voltage x-ray 





works in two-ways... it permits (a) setting-up close welding 
technique controls before production spot-welding is done, 
and (b) accurate inspection of welds after the operation. The 
low-voltage radiograph discloses conditions of stress and 
weakness far beyond ordinary static-shear tests . . . and 
does it non-destructively. 


The virtue of low-voltage x-ray lies in the higher radio- 
graphic contrast obtainable through minimum x-ray pene- 
tration. The special output characteristics required for such 
work are all embodied in this new Picker 5 KV to 50 KV Unit. 
It is rayproof, compact and self-contained. Several design 
innovations are incorporated, such as the removable tube 
shown in the photograph above. 


In short, the Picker 5 KV to 50 KV is an ideal apparatus for 
x-ray investigation and inspection of all low-density mate- 
rials — metals, plastics, fibres, plywood, textiles, to name a 
few. A Picker representative will be glad to discuss with you 
its amazing utility and many applications. 


. ¢ < 







‘ “< , , 
P) CKIEIR! sets the pace in X-ray ‘ | 


PICKER X-RAY CORPORATION * NEW YORK, N. Y. 
WAITE M‘FG DIVISION © CLEVELAND, OHIO 


M-ray 
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Do You 
Agree? 


\ 










ov, as «@ reader, do not agree with our 
ers, let us know your thoughts. Your com- 
s and discussions will be published, too. 


Life of Welding Lenses “eorege WELDING 0 S 
Do arc-welding filter lenses deteri- 


e with age? If so, over what approxi- 
le period of time and to what extent ?— 
M. 
—The general opinion among manu- 
irers of welding lenses is that they do 
know whether lenses deteriorate or not. 
wever, most manufacturers would sug- 
that if you have any lenses over ten 
s of age, you should by all means check 
to see whether or not they are up to 
dard. One manufacturer has run tests 
to ten years; lens deterioration was 
d in some instances, but in other lenses 
of the filtering value had been lost. It 
ms impossible to generalize authorita- 
ly, inasmuch as there are frequent filter- 
' Pago rea gm eg ce Only the purest raw materials go into the manufac- 
ture of Titan Bronze Welding Rods. Strict laboratory control 
of mixtures and casting temperatures and Titan's exclusive 
Double Deoxidation” process combine to assure the best 


possible welds. 




























Hard-Facing Churn Drills 


[s it possible to hard-face churn 
s? Well drillers in my neighborhood 
deep-water wells, sometimes through 
stone or granite formations, and would 
to hard-face their drills —E. M. ] 
It is rather difficult to hard-face 


Titan Bronze Welding Rods offer the following advantages: 


Uniform and easy tin- 4. Low fuming—a comfort- 


drills to any degree of satisfaction. ning. able atmosphere for the 
rill of this type is continually subjected : P welder. 
pact, which causes the extremely hard 2. Low melting point. 
Dsited metals to chip before they have = ‘ 5. Good machinability of 
rially increased the life of the drill. If 3. Double Deoxidized" to 


the deposited Bronze al- 


want to try to hard-face such drills, roduce ductile, high , 
ibly you would obtain best results from sietole and dense al wali 
‘li-hardening type of hard-facing ma- i : 
material of the type that will work porous welds. 6. Corrosion resistant. 
len. This will probably produce as satis- 
ory a drill as any type of hard-facing. For UNIFORMITY — DUCTILITY — SOUNDNESS and 
1 hard-facing churn drill bits, a bead of STRENGTH specify Titan Bronze Welding Rods. Complete in- 


l-facing should be applied around the 

{ the bit so as to maintain the proper 
# clearance. The drill point, the spot of 
atest wear, should also be protected by 
i-facing. 


formation available on request. 


*Double Deoxidation removes all occluded 
and dissolved gases picked up in melting 
which increases ductility and reduces 
fuming to a minimum. 


eG 
as 
ied a) 
METAL MANUFACTURING CO., BELLEFONTE, PA. 
NEW YORK . CHICAGO . SAN FRANCISCO 


Weldable Metals 


i—What metals are weldable ?—A. B. J. 

All of the common metals, most of 
precious and semiprecious metals, may 
joined to each other by one or more 
ling processes. In many cases it is also 
ble to join dissimilar metals by weld- 

When you weld dissimilar metals, 





r, always use a welding rod having i a sality Alloys By Brass Specialists i oie “oie . 
perties similar to those of the metal of . 
west melting point. Brass and Bronze Rod - Forgings S Die cot i Welding Rods | 
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Welding Resistor Unit 


% Doubled and tripled welding capacity 
is said to have been achieved in major 
shipyards and industrial plants through 





Model C “Tuffline” resistor unit. It 
is built to withstand the rough usage 
encountered in shipyard work. 


the installation of Stevens “Tuffline” 
portable resistor units. Their use enables 
two or three men to operate simulta- 
neously on production welding from one 
standard single-operator 300 amp welder 
of the motor-generator type. When two 
or more resistor units have been proper- 
ly connected to the, welding generator, 
each operator’s heat may be varied with- 
out affecting the current supplied to the 
other weldors. On a 400 amp generator 
as many as five men can work at the 
same time, using these units. 

The new Model C “Tuffline” weighs 
40 Ib and has an overall length includ- 
ing panel of 21 in., a width of 11 in. and 
a height including handle of 16 in. The 
frame is made of % by % by % in. angle 
iron, the legs of % by 1 by 1 in. angle 
iron, with fully mitered, continuously 
welded joints. Sides, bottom, end and 
gables of top are of heavy sheet metal. 
The resistor coils are made of flat ni- 
chrome ribbon wound on porcelain blocks 
placed on 15 gauge steel barriers. All 
conductors are No. 2 and No. 4 soft- 
drawn copper wire, soldered to coils with 
No. 1 hard silver solder. C. H. Stevens 
and Co., 15 Ann St., So. Norwalk, Conn. 


> ¢€ 


Weld and Sequence Timer 


% A new weld and sequence timer for 
providing the various time and current 
adjustments necessary for welding heavy 
sections of air-hardenable steels is an- 
nounced by the industrial control divi- 
sion of the General Electric Co., Sche- 
nectady. Known as Type CR7503-F170, 
this timer is especially designed for use 
with an ignitron contactor and a heat- 
control panel, though it can be used with 
most spot-welding controls of this manu- 
facture which include the phase-shift 
method of heat control. 

Operating from 230/460/575 volts, 60 
cycles, the new control adjusts the time 


of current flow and its magnitude for 
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New Products 


to Use 





G-E CR7503-F170 sequence control and 
program timer. This view shows indicat- 
ing lights, time and current adjustments, 
pressure period adjustment and tubes. 


preheating, welding, grain refinement and 
tempering. Other adjustments control 
the time for chilling the weld nugget 
following the weld and grain refinement 
periods. The control consists of nine 
time intervals, seven independent heat 
adjusters, two pressure interval timers, 
one squeeze timer, one hold timer and 
provisions for a two-stage foot switch. 
A minimum number of tubes (six) are 
used to give the multiple operations re- 
quired. 


> < 


Electrode Holder 


% The “Mor-Weld” is a new type of 
electrode holder with a jaw cover of 
heat-resisting plastic. The new jaw cover 
is claimed to outlast conventional types, 
lessening the necessity for the changing 
and servicing of this part. Another in- 
novation is a grip which holds all rod 
sizes and enables the electrode to be con- 
sumed down to a stub without the neces- 
sity of bending it. The lever-action jaws 
can be replaced in less than a minute 
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“Mor-Weld” electrode holder. Its fecture, 
ere plastic jaw covers, lever-action jaws an 
a handle made of wear-resisting plastic. 


without tools; there are no pins nor boll 
which allows for fast servicing and cle 
ing. Pacific Engineering Corp., 3123 § 


Fernando Road, Los Angeles 41. 





New 301A 


“Duralite” safety goggle is at is 
left; previous model af right. Major impr 
ment is a newly designed eyecup said to prové] 
greater eye protection, ventilation and comi¢ 


Safety Goggle 


*% An improved “Duralite” safety gog 


designed for workers who face 
hazards of flying objects is announced 
American Optical Co., Southbridi 
Mass. Major improvement is a 


designed eyecup which is consideralj 
larger in area and provides a wider am 
of vision than the previous cup. S 
separately to fit the contours of th 
and left eye, the cups fit snugly aga 
the face and protect the eyes fro 
jects striking from the sides, top or 
tom. They are non-conductors 
heat and electricity. 
The nasal 
contact roll of the goggle 
shape of the f while the s! 


section and enlarged 
conform t 
tace, 
round edges of the eyecups fit snug 


stay in place comfortably Great 
creased ventilation is provided 
channels in the edge of the eyecu 
by’ extra side perforations. A_ natu 


draft is produced behind the 
reducing the possibility of fogging 
The new 301A “Duralite” gogg 
supplied with either 50 mm ‘5s! 
Armorplate” lenses in white glass 0 
mm lenses in Calobar medium, dark 


extra dark shades. If desired, 
Super Armorplate” lenses can als 
furnished. 


JANUARY 
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Key t0 SUCCESSFUL 


UNDERWATER CUTTING 


Success of salvage and construction opera- 
ions at Pearl Harbor, on the Normandie and 
scores of liberated ports around the globe 
ave rested largely on the technique of under- 
ater cutting and welding that bid fair to play 
bn important role in the peace-time world. 
As a pioneer in flame cutting and welding, 
ir Reduction has been in the forefront in the 
development of underwater cutting equip- 
ent. The Airco Style 9116 Underwater Cut- 
ing Torch is an example of Air Reduction’s 
ontribution to the success of these ventures. 
The torch is short—only 12 inches long — 
© reduce the “kick” when the cutting oxygen 
et is released against surrounding water. It 
s furnished with either 75° or 90° head. 
The metal shield which sur- 
rounds the tip performs a dual 


function: 1. It provides a pocket for an “arti- 
ficial atmosphere” of compressed air which 
displaces any water around the cutting flames. 
(An extra hose connection is provided on the 
torch for the compressed air.) 2. The “feet” on 
the end of the shield hold the cutting flames at 
the correct distance from the metal surface. 

This Airco torch, key to scores of “miracle” 
exploits of Navy and Seabee divers, is now 
available for underwater salvage and con- 
struction jobs you may encounter. And the 
knowledge and experience of Airco’s Applied 
Engineering Division are at your call to insure 
the success of such jobs. 

You will find much of interest and value to 
that success in Airco’s new publication, ‘Under- 
water Cutting and Welding’. It's free. Mail the 
coupon today for your copy. 


* BUY UNITED STATES WAR BONDS * 


Arr REDUCTION 


General Offices: GO EAST 420d STREET, NEW YORK 17, HY. 
in Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. - General Offices: HOUSTON 1, TEXAS 
Offices in all Principal Cities 
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Reduction 
Sales Co. 


60 E. 42nd St., 
, New York 17, 
v4 New York 
# Gentlemen: 
4 Please send me a copy 
Pd of the booklet’’Underwater 
¢@ Cutting and Welding”. 











W.4. <A rehabilitated manganese steel 128” 
crusher mantle. Amsco Nickel-Manganese Steel 
Filler Bars were swaged by hand to produce 
the proper contour, and were tacked onto the 
mantle, using Amsco Nickel-Manganese Steel 
Electrodes. Each bead was peened thoroughly. 
Total rehabilitation cost was $275.00. 
scrapped — have been salvaged 
for further useful life with 
Amsco Welding Products. This 
practice has saved large amounts 
of searce metals and obviated the 
difficulties and delays attending 


the procurement of new parts. At 


W .103-B 


Sprockets from a tractor which were 
put in service at the same time. The one on 
the left had been rebuilt with Economy Hard- 
face; the one on the right was a brand new 


sprocket. Note that the new one is worn to 


such an extent that it was necessary to resur- 
face it with Economy Hardface, while the 
welded sprocket needed no repairs whatsoever. 








Chicago Heights, Iitinols 





Saving Metal, Money and Time 
- With Conservation Welding 


Incidental to war production an 
increasing number of worn fer- 
rous equipment parts—the sort 
which used to be summarily 


the same time, many additional 
establishments have become 
familiar with the substantial re- 
ductions in replacement costs af- 
forded by Amsco Conservation 
Welding. 

Worn equipment parts which 
have been restored with highly 
wear - resistant Amsco welding 
materials often give as long 
service as new parts, and at con- 
siderably less cost. Substantial 


savings have also been obtained 
by hardsurfacing new parts with 


Amsco Welding Products which, 
having far higher wear resistance 
than the body metal, afford 
greatly increased service life. As 
replacement costs will assume 
added importance in the postwar 
period, conservation welding will 
be still more widely practiced. 

A few examples of Amsco 


Conservation Welding are pic- 





10-C 
a year after being built up with Amsco Nickel- 
Manganese Steel Rod and hardsurfaced with 
Amsco No. 459 Rod, as compared to the usual 
performance of only @ few months before re- 


This brick machine auger tip served over 


placement. A new part costs $45.00. Total sal- 
vage cost was $31.00. 
tured. Others, with full informa- 
tion on Amsco Welding Products, 
are shown in Bulletin 941-W. 
Send for your copy. 





= 


FOUNDRIES AT CHICAGO HEIGHTS, ML; NEW CASTLE, DEL, DENVER, COLO.; OAKLAND, CAUF, LOS ANGELES, CALIF, ST. LOUIS, MO. @ 
OFFICES IN PRINCIPAL CITIES 
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A-C Welder 


% A general-purpose a-c welder, No 
G-225, is offered to meet the require. 
ments of postwar welding by the Hamp. 
ton Electric Mfg. Co., 1105 Pine Plage 
New Kensington, Pa. It will weld mate. 





Hampton G-225 a-<c welder. It has 
been designed to meet the varying 
requirements of postwar welding. 
rials from the thinnest sheets to thi 
heaviest plates and has a stabilizer 
counterbalance the welding current an 
voltage, thereby permitting a good wel 
to be made even on rusty or greasy mate 
rial, states manufacturer. 

The G-225 handles vs to % in. elec. 
trodes, operates on either 220 or 44 
volts and has a capacity of 30 to 30 
amp. Between minimum and maximun 
settings, welding heats can be obtain 
in increments of % amp if desired. 
thermostatically controlled, arcless cut 
out protects the welder against overloa 
for a long period of time 


Electrode Kit 


% Marquette’s new “Weld-All” electro&ll 
kit contains a generous supply of elevenj 
types of rods 
entire field of 


to cover 
electric welding. In addi: 





Eleven different types of elec- 
trodes in this handy kit. 


tion, a rod chart and instruction 
give complete data on the proper use 
each type of electrode. The electro 
included, all of Marquette manufactur 
are: 

Type 151, all position; “Blu-Rod’ 


40 for cast iron; “Cast-Rod”’ No. 4 

machinable welds on cast iron; “Nic 
Rod” No. 44 for machinable cold welé 
on cast iron (also welds steel, copy 
cast iron and Monel); “Bronz-Rod’ 


January, | 9% 





practically them 


O thell 
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it and 
| weld 
mate- 
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d. A 
S Cut: 
erload 
>" 
cl Restores Gil Engine to $ 
eleven es r 
ly the 
. addi: 
CRACKS in the crank case of this crude-oil and money saving pile up the evidence, in- 
engine spread, in spite of the use of clamps, _ dustries of all types and in all parts of the 
until they practically encircled the casting. country are accepting the slogan “Don’t 
Replacement would have been costly and, _scrap it...bronze-weld it!” Before you replace 
even more important, would have involved machinery that seems hopelessly damaged, 
downtime running into weeks or perhaps consider repair welding with Tobin* Bronze 
months. Instead, repair welding with Tobin or Anaconda* “997” Low Fuming Rods. «sw: 
*Trade Marks Reg U.S. Pat. Of. y 
Bronze* Rod was undertaken. In ten hours ; 
the casting was repaired, ready for reassem- 
bly and the resumption of its important THE AMERICAN BRASS COMPANY 
function Subsidiary of Anaconda Copper Mining Company 
. é / General Offices: Waterbury 88, Connecticut 
eo More and more, as such instances of time In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 
use 
ctrode BUY WAR BONDS... Keep buying them, Buy them for Keeps 
facture 
da” No 
42 fot 
*'N 1c0F 
| weld 
pper © 
dl” N 
1945 


b | 


l'ne Wetpinc Encineer—January, 1945 








81 





61 for brazing; “Hycarb-Rod” No. 19 
for building up worn steel parts (mod. 
erate abrasion and shock); “Hard-Rog’ 
No. 450 for hard-facing (medium impaq 
and abrasion); “Mang-Rod” No. 250 fo 
work-hardening and hard-facing (sever 
impact and abrasion); ‘Tool-Rod” No 
650 for high quality cutting edges on§ 
tools, etc.; “Stain-Rod” No. 650 fo; 
stainless steel or cast iron or manganes 
steel repair; “Aluminum-Rod” No. & 
for electric or gas welding of aluminum, 
Marquette Mfg. Co., Inc., 307 E. Hen. 
nepin Ave., Minneapolis 14. 


» « 


Electrode Carrier 


% When the weldor strews his stock oj 
electrodes over the floor, chipped and 
cracked flux coating inevitably result, 


. ¢ 3 ne 
. 3 é i . 


TH AT WI LL D re) we aoe Lowell 


causing many electrodes to be scrapped 
unnecessarily. The Atlas “Dual-Case”’ is 
= designed to prevent this by providing the 

o weldor with an electrode receptacle 

. which he can suspend from his belt. An 

| extra division of the case is also provided 
| for carrying a weld-cleaning tool so that 

* It's the new Vise-Wrench—that combines the portability and con- both electrodes and chipping hammer 
venience of ordinary pliers with the powerful locking grip of a vise. will be conveniently at hand when they 
While work is being held, both hands can be free for operations. When re wants, 
completed, work can be released instantly. The “Dual-Case” is made of heavy 


harness leather, riveted for permanent 
Known as Model VG-10, the Vise-Wrench is 10 inches long and weighs construction. It measures 12 in. high by 
18 ounces. 3% in. in diameter and holds 8 to 10 bb 
of electrodes. A broad loop is provided 


Normal hand grip can attain a clamping pressure at the jaws up to | ton. for attachment te the weldor’s belt. Atlas 


i i » 14824 Wyo- 
Jaws are alloy steel forgings with machined teeth (properly heat sda ae bank 7 14824 Wyo 
treated for greatest wear resistance) welded to stamped body con- 
struction (also heat treated). >» « 


Send for new catalog. Welding Outfit 
a BUY WAR BONDS % A handy portable oxy-acetylene weld- 
ing outfit, No. 45-W-12, is being offered 
1336 PLUM STREET, DETROIT 16, MICH. by The Lintern Corp., 60 Lincoln Ave. 
4328 SAN FERNANDO RD., GLENDALE, CALIF. Berea, O. Instead of large oxygen and 
KNU- ERY acetylene cylinders, it uses a Prestolite 
tank and a small oxygen tank that are 
- ; \- good for at least 12 hours of continuows 
Ts are ees | ; welding on light-gauge metal. The equip- 
ae 3 ’ ment is neatly arranged ina steel cab- 
inet, 37 in. long, 13 3/4 in. wide and 9 in 
deep, which weighs 117 Ib complete 
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Lintern portable oxy-acetylene welding ouffit. A. 
hn Tips will do welding or brazing on plates up to — “ii Pom. . rave i 
Hen- Yq in., cutting on plates up to '/2 in. LS oe } ’ 
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vith tanks. The following articles are 
included: 
One oxygen cylinder, torch, cutting 


ck of attachment, yoke, cutting tip, welding 


and ip, pig-tail, wrench, No. 1620 gauge, in ° f 

oth ED ae ae ee ines een Let the Pioneers o 
of 3/16 in. acetylene hose, goggles, leak 
detector, No. 10 pressure regulator for T oO oO L fad ni d D 3 & 
B tank of Prestolite. The latter can be 
secured from the local acetylene dis- 
tributor on a rental basis. The “pig-tail” WELD IN G EL ECTR ODES 
charging line) is used for recharging 
the oxygen tank from the customary . . F 
large cylinders. H | Y Fff. t § Y PI ; 

[he tips furnished, states manufactur- e p ou ec avings in our an . 

er, permit welding or brazing to be done 
on plates up to 3/8 in. thick and plates You can save many man hours, conserve material and minimize pro- 
up to % in. thick to be cut. Use of this | duction delays. Tool steel welding can be used profitably in any plant 


ol fi thi ” > < = I , - c ° ° . 7 ° 
itfit, which can be handled yy one man using tools and dies. Here’s how it can be doaut 
will save the hauling of large cylinders 


and long hose lines to do relatively 


small jobs. 1 REPAIRING DIES . . . Existing units that may fail in operation can be 
ee welded, either partially or wholly, resulting in a minimum of “down-time”. 
Welder Filter and Hood 2 COMPOSITE FABRICATING . . . Die units can be compositely fabri- 
















*% A redesign of the Badger filter and a | cated, when practical, by welding, resulting in numerous advantages. 
new “Weatherhood” that is snap-locked 
1g into position on the filter unit are an- | 3 CORRECTING DESIGN... Welding facilitates making changes in con- 
tour, corners or edges during die “try out” or “change over” periods. 
pped 4 RECTIFYING ERRORS ... Welding permits the correction of errors 
e” is made in tool and die manufacturing resulting in great savings. 
x the 
= le For complete information write for technical catalog 
rided 
that 
amer . 2 
the CG izjimnE E Sa Cor 
Badger filter. it safeguards motor-gener- . 
ator welders from the entrance of dust and LD» 
vad other particles harmful to moving parts. PIONEERS IN TOOL AND DIE WELDING ELECTRODES 
h bi 223 LEIB STREET © FITZROY 3715 © DETROIT 7, MICHIGAN 
0 TI nounced by the Badger Corporation. The | 
ided hiter when installed on a generator-type | 
A tlas welder stops dust, grit, mill scale, weld- | 
Vyo- ing slag, foundry sand and other particles | 
: harmful to moving parts. Its use, claims | 
manufacturer, avoids many expensive | 
repairs, assures longer brush life, in- IT TELLS All 
creases rotor life and minimizes welder | 
veld pee ol is designed for Lagpane nye 4% 
. . ‘ by outlining methads of 
‘ere outside installations or wherever the repairing and compositely 
Ave welders are subject to heavy moisture. fabricating tools and dies, 
an [t will keep snow, sleet, rain or atmos- as wellascorrecting design 
olite heric salt moisture out of the machine and rectifying errors. 7 
- are interior, according to manufacturer. Write for your copy today. 
uous Both of these products are illustrated Fully illustrated. 
juip- and described in a recently published . 
cal four-page folder available from Badger { 
9 in Corp., 325 East Brown St., Milwaukee | 
D ete Lc hj 
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It’s a Cinch to Splice 
Welding Cable 


wattle 
PuncH-LOK 


Streamltued 
BANDING METHOD 


No Soldering + No Rigid 
Connections + with Punch-Lok 


(1) Cutends square, strip and place 
sections together. (2) Tension 
Punch-Lok band around the joint 
with Loking Tool. (3) Pein corners 
of lock smooth. (4) Insulate joint 
with tape or other means. Quickly 
and easily applied and no normal 





pull strain can tear it loose. 


Punch-Lok is versatile. It connects hose, 
stops leaks in air, steam or water lines, 
reinforces and mends splits in cross-arms, 
ladder rails, poles, etc. Ties rigid conduit 
or flexible cable to pipe lines or girders, 
ties ends of wire or manila rope to pre- 
vent fraying—wherever a tight band 
can be used to connect, mend, splice or 
reinforce. It's easy, fast, economical, safe! 


CLAMPS... Made of flat, 
high tensile galvanized 
steel or Everdur, which is a 
corrosion resistant copper 
base alloy. All clamps are 
double wrapped. Avail- 
able from %” to 48” 1D. 
Any large size clamp can 
be pulled down to fit any 
smaller diameter. 


LOKING TOOL ... Sturd- 
ily constructed to assure 
long life. Locks all size 
clamps with a sufficient ten- 
sional pull. 

Write for Descriptive Catalog and Name 
of Local Distributor 


S PuNCH-LOK 











COMPANY 


Dept. E, 321 N. Justine St. 
Chicago 7, Illinois 
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Helptul Literature 


Just Published 





The following reviews are of recent publications of interest to 
those in the welding industry. Unless otherwise stated, they may 
be obtained without cost by writing to the manufacturers listed. 


Pipe-Line Booklet 


A 12-page, letterhead-size booklet, 
“Oxy-acetylene Pipe-Line Installa- 
tions,” gives a concise description of 
typical oxy-acetylene pipe lines for vari- 
ous-sized industrial plants and discusses 
in detail the advantages of gas piping 
systems for welding, cutting and other 
flame processes. Details are given on 
pipe sizes, central depot location, station 
outlets, safety devices and other perti- 
nent data. Schematic diagrams of piping 
layouts for plants ranging from railroad 
shops to aircraft welding departments 
are also included. Air Reduction Sales 
Co., 60 East 42nd St., New York City 17. 


> <€ 


Corrosion Information 


In the belief that a good working 


knowledge of corrosion is the best pos- 
sible means of securing maximum equip- 
ment life and minimum maintenance 
costs, The International Nickel Co. has 
prepared a 56-page, 11 by 8% in. pub- 
lication entitled “Corrosion.” This gives 
a convenient and comprehensive analysis 
of corrosion principles for both the prac- 
tical man and the technician. 

The opening section explains how cor- 
rosion processes work and discusses all 
of the known factors that influence their 
action: acidity of solution, oxidizing 
agents, temperature, agitation, films, in- 
hibitors, surface condition, stress, heat 
treatment, welding, concentration cells 
and galvanic action. Graphs, drawings 
and tables illustrate these discussions. 

The middle section, a detailed review 
of testing methods, tells how service 


simulated in 
] 


conditions are 
research. Included is a description 
the construction and use of the 
type specimen holder by means of whic! 


corros 


spool- 


the comparative behavior of several met- 


1 


als and alloys can be determined simul 
taneously under 
ditions. 

The corrosion-resisting characteristics 
of Monel, nickel and Inconel are ana- 
lyzed in the closing section of the book 
Tables list nearly 500 typical corrosive 
media with which these alloys have bee: 
successfully used and report the results 
of more than 120 specific 
under varied conditions in 44 
corrosive agents. 

“Corrosion” will be sent to equipment 
designers, engineers or other metal users 


actual operating cor 


tests made 


common 


on request to The International Nickel . 


Co., Inc., 67 Wall St., New York City 5 


‘Electron Microscope Booklet 


Operation of the recently developed 
electron microscope is clearly explained 


in a 16-page, 6 by 9 in. booklet, “The 
RCA Electron Microscope.” Diagrams 
depict the action of the “magneti 


lenses,” which bend a beam of electrons 
in exactly the same manner as the op 
tical lenses of a conventional microscops 
bend a beam of light. Among the man 
applications of the electron microscop« 
is the study of surfaces of metals by the 
so-called “replica” method. This is ex- 
plained in the text and typical micro 
photographs (7,500X and 9,000X) are re 
produced. For further information ad 
dress Dept. 255-A, Electron Microscope 
Section, Radio Corporation of America, 
Camden, N. J 





GET THE IMPROVED SUPER DRILL GRINDER 













Z 


below 
for Long Drills 





WER C >in ing Wh ce BE 


THe WeLpiInc ENGINEER 


Grinds round shank drill points from No 
ly” diameter. Grinds old drills like new. 
short, medium and long twis? drills from 11/2” to 
11”. The grinder that gives a rounded point! 


MONEY BACK GUARANTEE 
GRIND YOUR DRILLS LIKE FACTORY 
IN 25 SECONDS 


and clearance in three different drill 
point angles. 
OR HOME WORK SHOP SHOULD BE 
WITHOUT THE SUPER 
check or money order for only $2.95, 
address—the SUPER GRINDER will come to you by return 
mail postage paid. 


A. D. McBURNEY The 
939 West 6th Street, Dept. MM-1 
les Angeles 14, California 





42 to 
Grinds 


ONLY 


COMPLETE 


1 Get a perfect center 








NO MACHINE SHOP 
DRILL GRINDER. Just mail your 
with your printed 


ideal tool for 
the hobbyist! Avail- 
able now—buy it 
today. 


January, 1945 


$95 | 
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OSI MNOERGE 


<= WHEN “POSITION” 
es COUNTS MOST 


¢ 
4 POSITIONER 


s,s, 






































On automatic welding jobs, like the 





one illustrated here, position counts 





“most”, and with the C-F Positioner (with 6 sizes, and 
capacities to 30,000 Ibs.) the tables tilt to 135° beyond 


horizontal and rotate 360°, all under push button con- 


of 
Dol- 
lich 


net- 


‘On- trol. The exclusive C-F Variable-Speed Control gives 
tics table rotations ranging from 0 R.P.M. up for all sizes. 
ke For “quick change” of position, for greater time 
sive saving and efficiency. for lower costs and greater 
ults =safety to men and materials, specify C-F Positioners 
non Mafor all AUTOMATIC and production welding 
operations. | Write for Bulletin WP-22 


 MULLEN-FRIESTEDT CO. CHICAGO 29, TLINOIS 


The § a 

ams , 

etic | i 

‘ons 

op- # 'Q5 
9 


cro- Users of acetylene gas for welding 








 re- and cutting spent around 85 million 
dollars for acetylene in 1944. That’s 
a lot of money in anyone’s language 
—spent by the many thousands ot 
users of acetylene in cylinders. 


And if all of those users had Sight 
Feed Acetylene Generators their 
acetylene costs would have been 
reduced 50% to 75%. Yes, their 
Savings would have averaged at 
least two-thirds—a grand total ot 
over 56 million dollars saved. 


B enneds 


Why not order your Acetylene 
Sight Feed Generator today — and 
economize in °45! 





THE Sight Feed GENERATOR COMPANY + SALES: RICHMOND, IND. - FACTORY: W. ALEXANDRIA, 0. 
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Aircraft Instruction Book 


Continuing its program of formulating 
training standards for welding operators, 
the American Welding Society has pub- 
lished “Part B-1: Oxy-acetylene Weld- 
ing of Steel Aircraft” as a part of the 
AWS “Code of Minimum Requirements 
for Instruction of Welding Operators.” 
In the form of a convenient 6 by 9 in. 
bulletin, both primary and advanced 
courses are outlined, and welding exer- 
cises and lectures are prescribed for 
each. These courses follow the form 
of “Part A: Arce Welding of Steel,” 
which has been widely used by the U. 
S. Office of Education in training weld- 
ing operators under the National De- 


fense Program. A trainee who success- 
fully completes a course given in Part 
B-1 should be able to pass the qualifi- 
cation tests required for Class A and 
Class B Army and Navy aircraft weld- 
ing operators. 

Data given in the several appendices 
include: accessory equipment for weld- 
ing schools, testing apparatus and its 
applications, recommended safety rules, 
classification and use of welding rods, 
suggested exercises, suggested form for 
recording trainee progress, suggested 
form of record card and a selected, an- 
notated bibliography of publications on 
oxy-acetylene welding. Copies of the 
manual may be obtained at a price of 
50c each (discounts for group quantities) 









Aten, 


The super-efficiency of the Marquette trans- 
former has no equal in converting the always 





i with E 
REGISTERED US PAT OFFICE | 
| 
| 
| 


A.C. ARC WELDERS 


| 
You don't need a slide rule to recognize the | 
> many advantages of putting Marquette A.C. 
a Arc Welders to work in your shop. 







available, low cost power line A.C. to the 
smooth, steady flow of matchless welding 
power. The many accurately controlled heat 
stages supply the correct power for easy, fast, 
strong and uniform welds on everything from 
light sheet metal to heaviest steel structures. 
The added A.C. feature of balanced polarity 
assures adequate penetration and perfect 
metal control . . . both at the same time! 
You'll get more welding jobs out, in less time 
- . » and at far less cost with “top notch” 
MARQUETTE Welders. 


BUY THE BEST... . BUY MARQUETTE 
Send for free, 24 page, illustrated booklet 


MARQUETTE MFG. CO., Inc. 
Minneapolis 14, Minn. 





























' 
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from the American Welding Society, 
West 39th St., New York City 1 


<< 


Acetylene Generator Bulletin 


Both portable and stationary types 
acetylene generators are illustrated ; 
described in a four-page, letterhead-J 
bulletin, “Airco Acetylene Generator 
This bulletin features the new Type “ 
portable generator, a model incon 
rating a water-circulating system 
enlarged radiation space between @ 
carbide hopper and water level to eligi 
inate the “hot belt.” Portable mo 
in 15, 30 and 50 lb sizes and station mS 
models in 300 and 500 Ib sizes are a 
shown; these deliver from 30 cu ft 
gas per hr (15 lb model) up to 1m 
cu ft per hr. Air Reduction Sales (, 
60 East 42nd St., New York City 







» 


Mallory Catalog 


be 


A new 36-page, letterhead-size catald 
on Mallory resistance-welding electr 
and alloys has just been issued 
book lists various sizes and styles § 
spot-welding tips and tip holders, a 
dresser, adapters, seam-welding whec§ 
and dies for flash, butt and project 
welding. A chart of recommended e a, 
trode materials for spot welding is 
given. Another feature is a com 
list of “Do’s and Don'ts” for: (1) re 
ance-welding electrodes and holders 
resistance-welding machines and 
tions and (3) resistance-welding ti 
equipment. 

Stock sizes of Mallory alloys, 
various applications and typical phys 
properties are also included. P. R. Mag 
lory & Co., Inc., 3029 East Washing 
St., Indianapolis 6. 


“Research in Action” 


To mark its fifteenth year of servgjj 
to industry, Battelle Memorial Institug 
Columbus, O., has published an attr 
tive 60-page, letterhead-size book 
“Research in Action.” This book employ 
a skillful blend of text and picture & 
portray the research achievements @ 
Battelle in the fields of minerals, fuc¥ 
ferrous and non-ferrous metallurgy 
loys and heat treatment, high-tempeg 
ture metals, welding, etc. a 

Of particular interest to the readqj 
of this journal are the new developmey 
in welding. “Constructive work has 
done,” the book states, “on the dev 
ment of welding electrode coatings, 3 
on. studies of the best electrodes 
aircraft welding. Methods for accura 
ly measuring the weld crack-sensiti" 
of high-strength low-alloy steels 
been déveloped and are being used 
improve the welding quality of airc! 
and ordnance steels The stat 
fatigue strengths of metal-arc-weld 
gas-welded and flash-welded joints 
alloy steels have been investigated 
establish safe limits in design.” 
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ae ob eS ie INTRODUCING TIP CLEEN 


eset oy yk ; SAL 


") A NEW MAGIC CLEANER 
FOR WELDING TORCH TIPS 


Due to the extreme heat of the torch, impurities and deposits settle in the nozzle and in 
time clog it up. 





Tip Cleen Removes these deposits Easily ... WITHOUT HARM TO THE TIPS. 


Tips already thrown into the discard because their clogged condition made cleaning seem 
impossible Have Been Cleaned Easily With Tip Cleen. 


7 x Just Think Of The Economy ... Not Only In The Number Of Tips Saved But Also In Labor 
oa oe hl a "=== And Delays! 


Before 





New, Simple, Easy . . . No Harm to Tips 


Old methods frequently used Strong and Injurious Acids . . . Tip Cleen Is absolutely Non- 
injurious to the tips. Drills have been used, but they injure the passages by breaking off 
and by changing the tapered tolerances. 


To clean Tips by this new method, merely heat Tip Cleen to 150 degrees Fahrenheit, drop in 
tips for four hours, remove tips and rinse in cold water. THEY WILL BE AS CLEAN AS NEW 
. . No impurities will remain in the air passages . . . it will shine like a new rifle barrel. 


Be Convinced At No Cost To Yourself . . . Send For A Free Sample Today. 
Weight approximately 50 Ibs. per shipping case. Packed in gallon containers 4 to the 
shipping case. 


waorean WOLFE-KOTE CQ, wisconsn 


Makers of CORE CLEEN, CARBON CLEEN, GREASE CLEEN 























EASY-FLO wncs 


“WED” METALS TOGETHER FOR KEEPS 


it's the fashion today to join metals with preplaced rings of EASY-FLO 
silver brazing alloy wire—first, because low-temperature EASY-FLO 
means fast, reliable, low-cost brazing—second, because preplacing 
the alloy speeds production, gives accurate control of amount of 
alloy and assures uniform distribution throughout a joint—and finally, 
because metals joined by EASY-FLO will never be parted by vibration, 
shock or extremes of temperature. They're one for keeps. START 
NOW to get the benefit of EASY-FLO's speed, reliability and economy 
in your metal joining operations present and future. BULLETIN 12-A 
tells you how. Write for your copy today. 





EASY-FLO fabricated Air 
Speed Indicator Part. 6 
joints in upper assembly 
brazed simultaneously — 
then 10 in lower. EASY- 


FLO rings preplaced at all 
joints. 
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Guide to Labor Relations 


The “Foreman’s Guide to Labor Re- 
lations” was prepared by the U. S. De- 
partment of Labor, Division of Labor 
Standards, in response to requests from 


plant management for material to guide. 


supervisors in handling labor problems. 
The Guide, a 36-page, 6 by 9% in. bulle- 
tin, was written primarily to provide 
the foreman with a background in the 
field of labor relations and give him a 
better understanding of the position he 
holds as a representative of management. 
The material is divided into four sec- 
tions: I. Introduction—the Foreman’s 
Job; II. Management, Supervision and 
Labor Relations; III. The Foreman and 





HETHER defects in gray iron castings are dis- ~ 

covered on the foundry floor or,in the machine 
shop atiter a lot of machining has been done, PHILLIPS 
“600” Electrode is a complete cure. It fills holes like 
these with a dense deposit, of the color of cast iron. 


fully machinable through the line of fusion. 





PHILLIPS “600” has been in use for years in hundreds 
of foundries and machine shops, salvaging all kinds 
of gray iron castings regardless of size—motor frames 





—traps—pump parts—furnace secti gi 


Eliminate the expensive preheating that is necessary 
when welding these castings with gas—Use PHILLIPS 
"600" and the fast. low cost electric arc process— 
Your salvage operations will cost only a trifle com- 
pared to the savings you will make—savings that will 


be welcome in your post war operations. 


@) CE PHILLIPS & COMPANY 


Collective Bargaining; IV. The Fore- 


man and the Individual Worker. 


>» ¢€ 
Article on Silver Brazing 


In an article entitled “Low-Temper- 
ature Silver Brazing Used in Making 
Chemical Mortar Shell,” Colonel H. R. 
Lebkicher of the Chemical Warfare 
Service discusses the conditions and 
proper treatment for brazing with silver 
alloys. Special attention is, of course, 
given to the 4.2 chemical mortar shell, 
which has a base and an adapter: to be 
brazed to the body with silver-brazing 
alloy. Chemical cleaning and fluxing, 
the properties and working temperatures 


Little Welds that Save Big Castings 


blocks. 





This new manual is a complete 
guide to the selection of materi- 
als and procedures for arc weld- 
ing cast iron. Send for your 
copy TODAY. 


C. E. Phillips & Company car- 
ry in stock 145 different kinds 
(not sizes) of welding rods and 
electrodes. If a rod for your 
special problem is available, 
we have it. Catalog and price 














2750 Poplar Street 
Detroit 8, Michigan 


332 So. Jefferson St. 
Chicago 6, Illinois 


list on request. 
Distributors in all principal 
cities. . 


MANUFACTURERS AND DISTRIBUTORS OF WELDING ELECTRODES AND SPECIALTIES 
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and trolleys. 


of silver-brazing alloys and the ope, 
ing methods involved in brazing, 
discussed in detail. A copy of this 
ticle may be obtained from Handy 
Harman, 82 Fulton St., New York 
/. 


Gas-Welding Catalog 


An enlarged edition & 
the Nageldinger mentione 
Tue WeELpInc ENGIneer for June, 1% 
has just been announced. The catalogl 
now a 36-page, letterhead-size book 
covering a complete line of 
for the regulation and control o 
pressed Among the produ 
listed are cylinder valves, cylinder mall 
folds, needle-valve controls, welding 
cutting equipment, pressure-regulatam 
valves and regulators, safety valves 
other compressed apparatus 
oxygen, acetylene, hydrogen, cari 
dioxide, helium, ethylene, propane, 
tane, city gas and compressed air Jou 
Nageldinger & Son, Inc., 409 East 
St., New York City 28. 


and revised 


catalog 





appara 


gases. 


gas 


Clamps and Fittings 


Punch-Lok Catalog P-l, an eight 
page, letterhead-size booklet on clang 
and fittings, contains technical data § 
aid in the application and proper use 
the company’s “Loking” tool for cj 
necting male and fittings, o® 
ples, menders or pipe to hose. A methi 
of splicing welding cable is also ill 
trated. Punch-Lok Co., 321 
tine St., Chicago 7 


female 


ad ee 
North |i 


Steel Fabrication Bulletin 


A four-page, letterhead-size bulk 
has been issued by Marine Fabricata 
Co., Perth Amboy, N. J., to describe 
illustrate the equipment 
it has available for all 
fabrication. The operations covered 
welding, precision cutting, 

rolling, shearing, machining and bend 
heavy steel plate. 


and servi 


types of! 


shape 


Hydraulic Pump Bulletin 


A four-page, letterhead-size 
sulletin 138, has published 
Lyon-Raymond Corp., 1981 Madis 


St., Greene, N. Y., to give informat 


been 


foot-operated and hand-operate 
draulic pumps. The company has 
neered in this field and is now prepaq 
to give an engineering service 
selection and application of standa 
and special high-pressure hy 
pumps. 


Chain-Hoist Bulletin 


A 12-page, letterhead-size bulletin 
titled “The Chain Hoist of Tomor 
Today & Yesterday” describes and ill 
trates the Chester line of chain hoi 
Chester Mfg. Co., Lis 
O. 


January, | 














, Locking " an exclusive feature 
“Slip-on 


Renewal 


he patented cartridge holding the 
spark metal locks exactly in correct po- 
sition, permitting instant replacement. 
et acquainted with the many other 
superior, exclusive features of Im- 
mroved “Round File.” 


he Improved “Round File” Gas Lighter 


er mal SAFETY GAS LIGHTER CO. ( 5, ) LYNN, MASSACHUSETTS 





ing, E 











)ALLETT Pneumatic Weld-Flux Scaling Hammers 


specially desi ed for roughin een. 

y cS en & & P @ made in several sizes 
ng, removing flux and excess metal re-  ¢ button or lever type throttle 
sulting from welding operations. @ safety chisel retainer 


HE DALLETT COMPANY 


@ light in weight 
MASCHER AT LIPPINCOTT STREET 
PHILADELPHIA 33, PENNSYLVANIA 


Distributed in Canada by G. D. PETERS & CO. OF CANADA, Lid 
1021 New Birks Bidg., Montreal 


PNEUMATIC AND HAND CHISELS 
“DALBO” AIR HOSE COUPLINGS 
“DALLETT” PNEUMATIC SAFETY RETAINER SHANK CHISELS 
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hn “DALWELD” DETACHABLE WELDING CABLE CONNECTORS write for Bulletin No. 500 
him Pate ee — 
rth Jy y - 
W-AL-CO RODS for Welding of ALUMINUM 
ARC WELDING ELECTRODES GAS WELDING RODS 

bulle ; ( Flux-Coated ) ( Flux-Coated) 
“% Type E-43——5% Silicon-Drawn Aluminum Type G-43—5% Silicon-Drawn Alumi- 
asevia Type E-2S—Pure Drawn Aluminum num 
of . *Types E-142, E-195, E-355 and E-356 Type G-2S—Pure Drawn Aluminum 
ms —Aleninem Alloy for welding CAST *Types G-142, G-195, G-355 and G-356—Alumi- 
hendi ALUMINUM num Alloy for welding CAST ALUMINUM 

Send for descriptive circular. *Avoiloble in te” size only 
Assure dense, ductile, strong welds. Ease of Control; Free-Flowing Characteristics; Increased Welding Speeds. 

‘ WELDING ALLOYS MANUFACTURING CO. 744 Broad St., NEWARK 2, N. J. 

rou 
shed er Taz-. ; | Pes ir - Boy: eee 
Madis 
_ WELD-A-CAST Flux 
wats The old brand is still the best 
» in| _ No. 1. For Welding with Cast Iron 

‘ : 
stand \WELD-A-CAST Rod. 
ip \ \erione No. 3. For Brazing and Bronze 
Welding. 
No. 4. For Welding Cast 

letin ¢ Aluminum. 
mi Ask Your Dealer—or write 
ind 1 
in hot oe) 356 :\.ieun''/288))) ce ee) i Jellly ism gen 
, Lishe Cortland, N. Y. 
xy, ME HE Wewpinc Encineer—January, 1945 91 




























eal the LAMP 
SHORTAGE 


Thermacoted 


=—LAMPS4 


THERMACOTED LAMPS 
defy breakage 
from weld spatter, rain, 

moisture condensation or 
other causes of breakage by 
thermal shock. Top photo 
shows Thermacoted lamp 
hung directly under welding 
arc with no resulting break- 
age. Lower photo shows 
Thermacoted 500 watt lamp 
under shower of water (note 
both lamps are lit). 


Millions of lamps saved 
in shipyards and other 
industries 


Ask your nearest lamp dealer 


THERMACOTE CO. 


122 Arlington Street, Newark 2, N: J. 
612 No. Michigan Ave. 11, Chicago, III 
1101 McLaughlin Blvd. Portland 2, Ore 


420 South San Pedro Street 
Los Angeles 13, California 





News 
of the Industry 


Automatic Welding Used 
by Soviet Tank Industry 


Soviet engineers, technicians, foremen 
and workers are conststanly improving 
methods of work, shortening the production 
cycle and speeding up the assembly of tanks. 
According to information from Moscow 
cabled to The Engineers’ Digest, New York 
City, the average time required for the 
production of a tank was reduced by 60% 
at one big tank works and by 66% at two 
other works. 

Automatic 
possible. 


welding has made such feats 
Academician Paton’s automatic 
welding conveyor was introduced only two 
years ago. Today more than 30% of all 
Soviet tank welding is done by automatic 
machinery. Automatic welding is not only 
employed for straight seams but also for 
rounds and other shapes. While effecting 
a four to five-fold increase in labor produc- 
tivity, the process has reduced the expendi- 
ture of electric power by more than 30% 
and that of electrodes by nearly one third. 


« 


New WPB Restrictions 
on Resistance Welders 


Restrictions on the placement of unrated 
or non-authorized orders for certain types 
of manufacturing machinery are prescribed 
by the War Production Board in an amend- 
ment to Priorities Regulation 24. The 
machinery and equipment affected are 
covered by orders on List A of PR-24, 
which includes resistance-welding equip- 
ment. 

An unrated or non-authorized order must 
carry the standard certification required by 
PR-7 together with a statement that the 
order is placed pursuant to PR-24. The 
ultimate user of the machinery or equipment 
must place the order, and a delivery date 
earlier than actually required may not be 
specified 


The distributor or dealer n 
rated or non-authorized order by placing i§ 
with his supplier or delivering the mater; 
from inventory. In the latter case, he 
replenish inventories of items already 
livered on placed under PR-2 
However, he may not increase inventor 
on hand in this manner, as was the prey 
practice. 

Under the previous provisions of PR 
dealers could place unrated or non-autho: 
ized orders for 


orders 


merely to build up a stock. This is 1 
longer permitted, WPB assert 


WLB Loosens Grip 
on Wage Increases 


Voluntary wage and salary 
which do not 
hour may now be put into effect by 
ployers without the 
the approval of the 
Board. 
be made without WLB approval only 
to 40 cents an hour 

No basi 
since the WLB had been regularly app 
ing voluntary wage 
40 and 50 cents an hour. The revised ot 
(General Order No. 30) specifies that 
creases between 40 and 50 cents an hi 
made without approval may not 
a basis to increase price 


Increase 


bring rates above 50k 


change of policy is involv 


adjustments betw 


Titan’s New Mill 
Now in Production 


The new brass rod mil 
Metal Mfg. Co., Bell 
operation, according to a1 
W. W. Seig 
will double the former 
rods. It was 
financed by 


general 


CAST IRON 
BRAZING 


Be Fear of overheating cast iron can be forgotten. 


Cleaning and grinding are unnecessary with “York's 77". 


Chipping is unnecessary with “York's 77”. 


A satisfactory bend | 


is always guaranteed. 
Deteriorated cast iron can be welded with “York's 77”. 


Send for FREE Sample 


YORK ENGINEERING COMPANY 224%,0°Re™ Avorn 
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GpoT: BUTT: ARE 


>. WELDERS 


We manufacture a complete line 
of resistance spot welders from 
l, to 300 KVA for all types of 
welding. There is an EISLER 
WELDER for every purpose. 


S | 
a 
~~ 
WRITE FOR 
CATALOG 


TRANSFORMERS OF ALL TYPES 


WE INVITE CONTRACT SPOT WELDING 
IN LARGE OR SMALL QUANTITIES. 


EISLER 
INEERING CO. 


NEWARK N. J 


AS 
NG 


CH 
EISLER E 


749-SO. 13 ST 











elding Rod 
Che Standard of 
QUALITY 


THROUGHOUT THE WORLD 


Cast Aluminum Welding Rods 
of Standard Analysis 





Plain and alloyed Gray Iron 
Welding Rods and Electrodes 
er CP ERE. PORE OEE 
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Aig 


GIVE THEM 


tHE SM OIL 


COAT YOUR RODS WITH 
Lanox 
TITANOX-coated welding rods 


Y help to stabilize the arc 

Y increase speed of welding 

Y give more protective slag 

Y make for higher strength 
and ductility 


TITANOX-A (titanium dioxide) is recommended for 
welding rod coatings because of its uniformity of 
chemical composition and fine working properties. 


We will gladly supply samples and technical infor- 
mation regarding your individual requirements. 


TITANIUM PIGMENT CORPORATION 
SOLE SALES AGENT 

111 Broadway, New York 6, N. Y. 

104 South Michigan Ave., Chicago 3, Ill. 

350 Townsend St., San Francisco 7, Cal. 

2472 Enterprise St., Los Angeles 21, Cal, 


















Pressure welding of pipe 
lines will be taught at a 
special school to be held 
at Houston, Tex. The 
equipment used in the 
training program is iden- 
tical with that actually 
used in the field. 





Linde Will Conduct School 
on Pipe Pressure Welding 


A training course for the purp 
giving detailed instructions in the prope 
procedure to be used in the oxy-aceiyle 
pressure welding of overland pipe lines 
be conducted by The Linde Air Produg 
Co. beginning January 15 at the ware 
and plant of the Pressure Weld C€ 
Houston, Tex. The school will bi hel 
under the direction of Linde service operatel 
H. A. Yost, assisted by members of ¢ 
Pressure Weld ‘Co. field force. 

A welding clamp of the type used in ty 
field (see accompanying picture), togethe 
with necessary auxiliary equipment, wi 
be used to train the men under actual fie 
conditions. Each trainee should bring wor 
clothes with him, the company’s announ: 













© - 3 
Ingenious New it hak 


|| Technical Methods 


Presented in the hope that they will ras ~ | 
prove interesting and useful to you. al ad 




















New Internal Gage Avoids Over 
Cutting... Saves Wasted Man Hours 


At last a gage that takes the guess work out of 
checking internal diameters either machine 
bored, or close ground and lapped. It is called 
the Keene Internal Gage and is the first accurate 
method for fast correct checking of internal 
splines and gears on both minimum and root 
diameters. The pase is ideal for machining and 
inspection work, and proves its value in in- 
creased production. It can be used with either a 
master, or micrometers. 


This time saving development is constructed 
of aluminum, is six inches long and weighs only 
five ounces. Available in models Redigaed to read 
in thousandths (.001) or in tenths (.0001 ). 


When your gage has been checked the thou- 
sandths left to bore, the actual job of machining 
may become tedious. It is then when Wrigley’s 
Spearmint Gum helps keep you alert and watch- 
ful. Chewing gum seems to assist you over the 
dull spots in the day’s work. And Wrigley’s 
Spearmint will aid you in your peacetime job by 
helping to keep you wide awake and efficient 
during that part of your work that. may seem 
unimportant, but which actually means perfec- : Se ai 
tion to the completed product. Closeup of dial showing simplicity 

and fast visibility. 




















You can get complete information from Keene Electrical 
Machinery Co., 542 W. Washington Blud., Chicago 6, Illinois. 251 


OF 






ment states, because he will actually opera 
the pressure-welding equipment. The aye 
age training period is about two days 

More complete information on the prej 
sure-welding school may be obtained by aij 
dressing the Houston office of The Lindi 
Air Products Co., 6119 Harrisburg Bly 
Houston 11, Tex 


Lincoln Electric Pays 
a Record Worker Bonus 


Almost three million dollars in year-er : 
incentive payments was distributed to enj 
ployees of The Lincoln Electric Co., Cleve 
land, representing the largest bonus px 
capita since the company’s incentive polig 
went into effect in 1934. Checks were give 
to approximately 1,100 workers, who 1 
ceived amounts ranging from $150 for n 
} employees up to $40,000 for each of f 
persons whose contribution to the busine 
was valued as “outstanding.” 

Lincoln employees have matched 
normal output of three times their num 
in industry, President J. F. Lincol: 
nounced. Factory workers received 90 
the bonus money, and $2, 
age payment above base wages 










500 was the a 
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| Weldors’ Garment 

| Makers Consolidate  § 
. . . if 

| Fred Jessar, Philadelphia, announces t@ 


merger of his weldors’ clothing busine 
| with the Welders Safety Garment C 
and Welders Leather Supplies, Philadeg 
phia. The consolidated business will ™ 
under the active management of Mr. Jess# : 
Its new name and address are: Alja 
Co., 634 Race St., Philadelphia 





| New Allis-Chalmers 4 
| Film on Gas Turbine 7 


The gas turbine, newest source of 
| power and hailed as “the power p 
| the future,” makes its motion picture de 
| in a 16 mm film entitled “Tornad 
30x,” released by the Allis-Chalmer 
Co., Milwaukee 1. This is the thir 
series of educational films released 
Allis-Chalmers, the first being “The 
of Steam,” a story about the steam t 
and the second “The Surface Condensef 
These films are loaned free to 
dustrial or engineering group inter« — 
showing them. : 


. & 
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NEW, IMPROVED Variable-Core type 


REYHOUND ABUSE es. 
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ne aver ' Breaks 
vy HEAVY DUTY the Scale 
5 tia PRODUCTION Cleans 


Bh the Surface 
Detailed informa- | “Here's a man-sized brush in the 


right position for easy use after in One Operation 
tion and prices sent chipping scale from welded surface. 











on request Hammer -Chisel made of highest , 
| quality tool steel. Entire tool is Order Today From 
4 | well-balanced. For economy, for dur- Your Jobber 
year-cil Distributors Wanted ability use ST. PIERRE Hammers. or Direct 


| to emi 


» Cler GREYHOUND A. C. ARC WELDER CORP 









~_ amaidyieres : ST. PIERRE Chain Corporation 
re give 520-28 Morgan Ave., Brooklyn, N. Y. WORCESTER DROP FORGINGS MASSACHUSETTS 
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RIGHT" — Qa, Reach for 
MUX fcc PSA ~DUCTONE 

he avi for the y ; bm (E6011) A a TKD 
ee” t> Poor 


Available again, after three year 

DUCTONE AC rods are designed and n 
especially for AC welding. It the. best 
iding, DU 





2 FLUXINE for brazing and bronze weld- 
i. copper alloys, malleable iron 
steel 


6 Map rene od . +. mnon-glaring . .. for — position and general purpose we 


mces t bondi ng—cast and gray iron with ae | rods have deep penetration, are go 
busi and nickel alloy rods. ; rials and operate on exceptionally 
yusine ' 

iat ol 7 -FLUXINE for welding all types of ' ‘ sizes are especially good for thir 

ae eater: Pr werent ’ sheet metal. Excellent for vertica 
Philade : a | 

Phila 18 FLUXINE for gas and atomic hydro- ALL and overhead welding on DC p: 
will welding of stainless steels and inconel a tive polarity. Extruded in all 

r. Jessa ky FLUXINE used with high-melting from 1/16 to 1/4 .See your deale: 


tr solders on copper and its aieve al 
steel. 


42 FLUXINE used with Westinghouse . 7 ) 
pper rods and -melting silver : | . j 
on copper and its “abaaes — . : af 
43 FLUXINE. . . non-glaring . . . used s 4 ; “sie a >. : ' 
never low-melting silver solders are : 


us tumes. 


jay Mig Territories Available for Distributors 





















a flux is required " are NE” 
1 do it better and more econ ally 


is today for sample. Address Dept. G. 


Better jobbers everywhere 


ot pr 
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ure de 








ack carry the “FLUXINE” line. 
vers Mig . 
hird oi EMBS & COMPANY 
eased Est. 1875 
fag « } 
he Ye West Ohio Street, Chicago 10, WL : , | Chicago Steel and Wire Co 
n turdie a St. and Torrence Ave and 


TRADE MARK REGISTERED U. $. PAT. OFF. 
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Indiana Distributor Holds 
a Quarter Century Jubilee 

To celebrate its twenty-fifth anniversary, 
the Wayne Welding Supply Co., Inc., 513 
East Wayne St., Fort Wayne, Ind., last 
month staged its own welding exhibition. 
Nine manufacturers of welding equipment 
participated with exhibits, demonstrations, 
films, slides and lectures. 

Approximately 350 engineers, foremen, 
purchasing agents and welding mechanics 
attended the activities, conducted over a 
two-day period from 1 p.m. until late at 
night. The exhibitors provided backgrounds 
and equipment for a variety of demonstra- 
tions and were kept busy answering ques- 
tions and explaining procedures. 


The participating manufacturers were: 
Air Reduction Sales Co., American Brass 
Co.,.Ampco Metal, Inc., Jackson Products, 
Handy & Harman, C. E. Phillips & Co., 
Sight Feed Generator Co., The Linde Air 
Products Co., and Westinghouse Electric 
& Mig. Co. 

The Wayne Welding Co. was launched 
in December, 1919, by James M. McClure 
and incorporated in 1930 with Mr. McClure 
as president. The company operates its own 
welding department and in addition acts 
as a distributor for welding machines, ap- 
paratus, gases and other supplies in north- 
eastern Indiana and adjacent sections of 
Ohio and Michigan. Three salesmen are 
employed. 
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Westinghouse Develops 
Spotlight for Welding 


Before he strikes his arc, an arc we 
is as blind as the traditional bat. He ca 
distinguish objects under normal illumina. 
tion through the tinted glass windoy 
his mask. Although the brilliant ar< 
vides ample light after welding actu:ll 
begins, to strike the arc in the proper | 
is extremely difficult. 

A new spotlight developed at the W 
inghouse research laboratories casts on t! 
work area a light of 10,000 foot-candles 
twice as bright as the brightest sunlight 
on a seashore in summertime. This takes J 
out the guesswork of striking the arc in the 
proper place, for it enables the weldor t 
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PLANNING RETOOLING AFTER-THE-WAR? 


Let SKILTOOL Field Engineers help you now to plan 
“tooling-up” for more efficient and economical peace- 
time production with SKILSAW’S new postwar tools, 
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see the spot to be welded clearly through 
the dark-glass window of his helmet. 
This bright beam of light is furthern 
produced without creating much heat i 
portant to a weldor working in a small 
booth in the summertime. It requires th 
expenditure of only 32 watts, less than 
third the energy consumed by a good read- 
ing lamp at home. Still a laboratory iy 
velopment, however, the new 
not yet commercially available 


IQ 
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Entire Nickel Production 
Consumed in War Material 


“Demand for nickel continued strong @ 
during 1944 with virtually the entire produ 
tion consumed in essential war material,” 0 
Robert C. Stanley, chairman and president i 


of The International Nickel Co. of Canad: 
Ltd., declared in a recent year-end state- 
ment. “The nickel requirements of 


armed services, war production and esser 
tial services have continued at a higl 
and have absorbed virtually the entir 
nickel supply,” he said. “Therefore, the 
release of any appreciable quantities of the 
metal for civilian purposes must await cut 
backs from the present rate of war order 

President Stanley said that present 1 
duction facilities would insure an adequat 
supply of all nickel requirements expect 
after war demands are over 





New Contracts Awarded t 


to Build 45,000 Jeeps 


Additional orders given by Ford M 
Co. and Willys-Overland Corp. t 
American Central Mfg. Corp., Connersvil 
Ind., will add another 45,000 jeep bodic 
the existing contracts under which n 
than 400,000 bodies have already been 
and are building. Under terms of th 
panded contracts, American 
continue at maximum productior 
equipment through next summer 





ES eg nae 


FORM, 


ATS 


Central 


Open a New Shop 
at Visalia, Calif. 


Van S. Hughes and Roy E. Wyatts y 
opened new welding shop at Vi a 
Calif., and will do general farm we 
and repair work. After the war they i & 
to go into the manufacture of butane tanks 
underground tanks, cattle tanks and similar Bi 
structures. : 
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nore 
ae Especially well suited for locating and indexing, fills 
mall 
> the a definite need on many jigs and fixtures. Work end A iss k G L : § K AUTOMATIC ARC $99 90 
one (plunger rod) is tapped to receive standard bolt, which HY CYCLE UNIT 5 
-ead- : . : P P ? 
~ provides quick adjustment to suit the job at hand % It's easy to start the arc with this new advancement In electric Prin 
- Quickly converted from “push” to “pull” action or | the “MISSING LINK." Arc starts automatically without the cane! , tiresome, 
at is x obsolete method of ‘pecking’ and “scratching” the work to ng. Attach 
vice versa. “Missing Link" to any arc welder, AC or DC. Use any ty Foaling rod and 
| get faster, better welding with greatly reduced operator What's more, 
Bulletin No. 43 details this and many | beginners can become experts almost overnite with the ald ot this unit. Makes 
ether ,lahew saving De-Sta-Co toggle | work far easier for experienced welders. 
| Multiply your man- hours and et many other cost-reducing advantages, by 
action clamps. Send for your copy. | equipping with the “Missing Link." Act now! Get complete details on this 
low-cost, time-saving unit. 
See Your Jobber or Write Direct 
° 
m= AMPING CO.  Wid-Szates EQUIPMENT CO 
yduc- DETROU Syay = ww 
sed = =372M diand Ave s Detroft 3 Mich.=— | 2431 SOUTH MICHIGAN AVENUE, CHICAGO 16, ILLINOIS 
ident § 
nada, 2 bal oes 
tate- eee 
the 
ssen- potnne 
at v4 
isthe ade) U R Ae) RN 
. TOOL STEEL CENTERS 
x the 
- cut- / 
lers.” 
pro- 
quate 
ected 
__ 1 || ECONOMICAL | OLMO 
a tional Labi” TIPPING 
sville * et ie has 
i @ New tip castings of Col y 
a a * No. 6 can now be applied to 
will your centers by using Silver 
1 this For — ora -~ temperature 
° ° brazing alloy. Will outlast and 
Welding and Cutting outwear new, untipped centers. 
° | 
Specify We will apply for you, or fur- 
nish tips only. Moderate prices. 
ve NATIONAL CARBIDE IN THE RED DRUM Write for Bulletin CT-1 for com- 
* sie plete information. 
elcing 
inten NATIONAL CARBIDE CORPORATION 
smilat 60 E. 42nd St., New York 17, N. Y. 
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AT LOWER PRODUCTION COSTS 


The Weldit Gasaver shuts off the welding 
flame when not in use. . . . Conserves 
essential materials by cutting oxygen and 
acetylene consumption as much as fifty 
per cent. Prevents injury to workmen—or 
sudden fires—from dangerous idle torch 
flames. . . . Adjustment remains unaltered 
between welds. 



















When the Weldit Gasaver has been installed, you simply hang 
idle torch on the handy lever rod. Weight of torch pulls rod 
down, thus automatically shutting off supply lines. Relight 
instantly by passing torch over Gasaver pilot light. No bother. 
--- No time lost... .No readjusting required. . . . Price 
$10.00 at Detroit. Order today. 


Better Soldering, Annealing and Heating Jobs 


The Weldit Model CW Blowpipe is in 
daily use by many foremost industrial 
. Built in accordance with the 







MODEL ‘cw* 
BLOW 
TORCH 


sheet metal products. . . . Operates on 

either natural gas, manufactured gas, or other low temperature 

fuel gas and compressed air. Stands up under rough shop use. 
- Send for literature. 


WECOIT 


628 BAGLEY 


Velo aA N es 


ACE EDYUENE? Ea: 


AVENUE + DETROIT 26 MICH. 






E. Peerce Lake, 
with 
vice-president and general 
the Warren City Mfg. 
Graham-Paige Motors Corp. He 
vice-president and general manage: 
the Columbia Machinery and 
ing Corp. before joining the 
Paige organization. 


a veteran of 18 y 


manage 
subsidiary 


Grahai 


Andrew Kaul 
‘president of the Speer Carbon Co 
International Graphite and Elect 
Corp. and the Speer Resistor Corp, 


III has been elects 





General Motors, has been appointe; J 


s 


Was 


Engi1 er 


offices at St. Marys, Pa. He assu 
his new duties on Dec. 1 
| ’ 
Edward G. Budd, founder-presiden i 
| of the Edward G. Budd Mfg. Co., P 
| delphia, was honored by the awar 
| the ASME Medal at the recent annul ll 
dinner of the American Society of M 
chanical Engineers The award w 
| presented “because of his oustanding i 
| engineering achievements.” The Bu 
| company pioneered in the field of st 
automobile bodies and also develope sg 
| “Shotweld” process of fabricating 
less steel, a process which ‘has made | 





sible the use of this alloy for the bu 





“EITHEREND’ CABLE CONNECTOR 















Illustration shows connector apart with sleeves 


BOTH ENDS EXACTLY ALIKE 
Neither male nor female 


Center illustration shows con- 
nector protected by the in- 


sulating sleeves pushed 

together and locked, Lower il- 
ready for work: butt lustration 
rubber sleeves shows solder- 


less type of con- 
nector without 
rubber sleeves. 
Made in sizes from 4/0 
to #10 soldered and from 
4/0 to #6 solderless. 


make water- 
proof joint. 


Send for Bulletin 49A 


Albert & J. gramme ily. Co. 


289-305 A St. Boston, Mass. 


NEW YORK CHICAGO PHILADELPHIA LONDON 





ing. of streamlined railroad cars 


truck trailers. 


Paul H. Setzler has 


| joined the ig 

| neering staff of the United Welding | 

| Middletown, O., as consulting engin 
on welding probler n 


have been promoted to the positions 
superintendent of cost planning and pl: 


industrial engineer respectively of 
Gary sheet and tin mill of Carneg 
Illinois Steel Corp. Mr. Laub, 


served as plant industrial engineer 


the last three years, succes ds 
Moore, recently transferred to 
burgh. Mr. Andersen succeeds Mr 


as plant industrial engineer. 


Theodore H. Sanderson 
pointed division superintendent of 
armor plate division at Gary W 
| Carnegie-Illinois Steel Corp., succes 
the late E. N. Yost. Mr. 


formerly assistant superintendent of 


has be e! 


Sanderson 





ity control of the armor plate plant 
' 
Harold Martin has been appoint 
| sistant manager of New England 


of the American Steel & Wire Co 

will continue to be located in the 

pany’s Boston sales office, where | 

been manager of merchant product 
| since March, 1942. 
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W. can see with the naked eye that the Payroll Savings 
Plan provides the most stable method of war financing! 
Under the X-ray of sound economics other important ad- 
vantages appear. 


A check on infliction, the Payroll Savings Plan helps in- 
dustry to build the economic stability on which future profits 
depend. Billions, invested through this greatest of all 
savings plans, represent a “high level” market for postwar 
products. Putting over this plan together also establishes a 
firmer, friendlier relationship between management and 
labor, 


To working America the Payroll Savings Plan offers many 
opportunities. Through this systematic “investment in vic- 
tory,” homes, education for their children and nest eggs 
for their old age are within the reach of millions. 


benefits to management and labor are national 
benefits. Instilling the thrift principle in the mind of the 
working men and women, the Payroll Savings Plan assures 
their future security—and is a definite contribution to the 
prosperity of postwar America! 
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9 AT LOWER COST! 
=. Model WP-2—2500 Ibs. Capacity 


Pitts: 

Lau There are more big time-and-money-saving advantages in this 
new P&H WP-2 Welding Positioner than you would believe pos- 
sible — at such surprisingly low cost. 


The WP-2 is the most versatile positioner in its class — easiest 
to operate. Of all-welded steel construction with large table area 
and hydraulic power tilting —it is available with manual, hand- 
wheel or power turning. Has positive table locking 
device — telescopic elevation. 


Write for Free Bulletin 


- . Of facts and pictures giving complete story! 
Start now to save time, costs by positioning your 
work. It shows you how! Ask for Bulletin P2-1. 
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| Conadian Distribution: The Canadian Fairbanks-Morse Co., Ltd. 
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WELDER’S 
MICROMETER 


For Accurate 
Calibration of 
BUTT & FILLET 
TYPE WELDS 


The finest welding gage ever 
developed. Enables a welder 
to meet exact specifications of 
butt and fillet type welds, and 
accurately check sizes of convex or 
concave fillets as well as permissible 
tolerance of butt weld reinforcements. 


Instrument is precision built of 
chromium plated steel with dimen- 
sional readings clearly indicated. 
Made pocket size 242” x 3” very 
handy and easy to operate. Elim- 
inates rejections. Saves time and 
electrodes. Price $3 


Write for details and Welding 
Symbols Chart 








TO CHECK THE PERMISSIBLE 
TOLERANCE OF CONVEXITY 


TO DETERMINE THE SIZE OF 
A CONVEX FRLLET WELD 


























CHICAGO TOOL ANDO ENGINEERING CO. 


Manufacturers ' PALMGREN PROD 


8407 SOUTH CHICAGO AVE. CHICAGO 17, ILLINOIS 











matic 


attachment. 





TWO MACHINES IN ONE 


All portable, the new, popular priced GASO V-10 
with automatic shape cutting attachment performs 
the functions of two machines in one: Automatic 
straight line cutter and avtomatic shape cutter. 
The GASO V-10 with automatic shape cutting 
attachment is: motor driven; fully automatic on 
all shapes; adjustable 3”—60” per minute; de- 
signed for instant start and stop; and equipped 
with unitary shut-off valve. The GASO V-10 is 
equipped with 5 foot track—cutting table optional. 


shape 


operation and 


COMPLETE PORTABLE SHAPE 
CUTTING FACILITIES 


To the popular uses of portable cutting machines there 
has now been added the luxurious control-ease and 
accurate shape cutting reproduction of high priced 
shape cutting machines. Every Steel Fabricating Shop 
needs the new popular priced GASO V-10 with avto- 
cutting attachment. 
shapes and circle cutting are made easy and accurate 
on the new GASO V-10 with automatic shape cutting 
Optional attachment allows spindle head 
template head operation, the 
enabling large quantities of duplicate parts to be 
automatically and accurately flame cut. 


Tracing irregular 


latter 


GASO V-10 CUTTING MACHINE WITH 
TRACING HEAD MOUNTED FOR 


TION. The template is shown on the left 
and the spindle head at the right. GASO V-10 


OPERA- 


Shape Cutting Attachment. 


Some Distributor Territories Still Available. 
Write today for new bulletin giving full information. 


GASO EQUIPMENT company 


3253 North Kedzie Avenue 


Chicago 18, Illinois 





SUPER—WETTING 


KWIKFLU X 






SPEEDS PRODUCTION 
~ 


now on the market, 


Fast Flowing . . . No Lumping or 


Pitting of Solder 


KWIKFLUX accomplishes 25% to 50% 
_. higher wetting action than the fluxes 
and has almost 


OUR NEW PRICE SCHED- 
ULE EFFECTIVE JAN. 1ST, 
1945 PLACES KWIKFLUX 
ON AN ALL-INCLUSIVE 
COMPETITIVE BASIS. 


Features: 


(1) Perfect with both Low 
and High Melting Point Hard 
Solders. 


(2) Excess Flux washes off 
clear in hot water—saves 
cleaning and finishing time. 


(3) Does not lump or pit 
solder. Forms smooth film 
easily washed off, leaving 


100% higher penetration deep yea beneath bright and 
joints. It works perfectly with direct — 
gas flome, hydrogen, acetylene—muffle (direct (4) Faster Fluxing Actions 


direct) and induction heating. 


—saves time, gas and elec- 
tricity. 


KWIKFLUX is used for brazing, hard soldering and welding 


of Stainless Steel, tron, Copper, Brass, Bronze, Platinum, 
German Silver 
It will not 


Gold, Silver, Monel Metal, Nickel, 
other ferrous or non-ferrous metals and alloys. 


and 


(5) Fumes are fixed be- 
cause KWIKFLUX is neutral. 
Increases production effi- 
ciency. 


blacken brass or copper, and is suited to either automatic 


or manual operations. 
proved quality and finish. 


MEETS GOVERNMENT AND ALL RIGID 
STANDARDS AND SPECIFICATIONS 


For more thon 12 years, our tested research im- 
provements have been passed on to our customers. 
This service has been in operation during the war 
period. 


WRITE FOR 
LITERATURE 


Data sheets describ- 
ing KWIKFLUX in 
detail—advontages, 
properties, charac- 
teristics and price— 
will be sent prompt- 
ly on request. There 
is no obligation. 


L00 


Fast, efficient action assures im- 


SEND FOR FREE 
TRIAL JAR 
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John R. Bangs, general manag: 
industrial and personnel relations of the 
Edward G. Budd Mfg. Co., Philadel 
is the editor of the new 1,700-page “) ro. 9 





duction Handbook” just published 

the Ronald Press Co. He undertoo 

complete work on the volume; which had § ‘ 
been halted by the death of the Airs 
editor, Dr. L. P. Alford, chairman of th @ 3 


department of administrative engineeri: 


of New York University \ boar a ‘ 
more than 90 contributing and con 

ing editors assisted Mr. Bangs in Bri 
compilation of this mammoth work @ggO°!V 


which gives authoritative coverag: 
such subjects as plant personnel and in. ™ 
dustrial relations, plant 
planning and control, 
chasing, inspection, motion study, 
estimating, machinery and plant lay 


organizatio: 


Edward R. Fish has retired from 
Hartford Steam Boiler Inspection &§ 
Insurance Co., with whom he had be: a g 
connected since 1930. Mr. Fish has also 
withdrawn from the ASME Boiler ( 
Committee, of which he had beer 
member since 1918 and chairman for t 
past three years. 





Willis T. Cramer has 











been named 
assistant director of research of ¢ 3 
American Steel & Wire Co., Cleveland @ 
succeeding Raleigh H. Barnes, deceased. @ 
Mr. Cramer was formerly works met 
lurgist at the company’s Cuyahog: Hil 
Works. _ 
\ 
| 
Lyman H. Bellows, formerly wit! 
Stanley Electrical Tool Division, New @ 
Britain, Conn., has been appointed sale: i 
manager of Sheldon Machine Co., Ine 
Chicago manufacturer of lathes and mi 
ing machines. ge 
& 
Frank O. Zimmerman, former]; # 


the Westinghouse Electric Elevator Co. i 
has been made assistant manager of t 





Chicago sales branch of Federal bee 
phone and Radio Corp S- 
'S- 

oii 

Harvey D. C. Dunn, formerly chi ie _ 

engineer at the Dallas plant of the Link i — 


Belt Co., has been appointed to the new 
created post of chief 
Link-Belt Minneapolis plant (acquit 
last year from Link-Belt Supply 

Maurice J. Erismaa, a member of ‘ 
engineering department at the comp: a: é 
Chicago plant, has been transferred to] 


engineer oft 








Dallas to take the place of Mr. D 
— — 
George Fay, formerly treasurer of th i 
Hydril Corp., Los Angeles, has resi zs 
to become comptroller of the R ne 
Mfg. Co. x 
f 
L. Boyd Hatch, executive vice-; : 
dent and a director of Atlas Corp., N. Y.§ 
has been elected a member of the | : 
of directors and the executive com! ‘ 
of Graham-Paige Motors Corp < 


JANUARY, 








WELDON ROBERTS 


r: rightb @y 


GiiIND TO BUFF —— ONE OPERATION 
Saves Time and Improves Work With Simultaneous 





* BURRING 
® FINISHING 
® POLISHING 


BRIGHTBOY INDUSTRIAL 
DIVISION 

Weldon Roberts 

Rubber Co. 

Nework 7, New Jersey 








METAL BOND 
Welding and trains quickly, thoroughly 


Hobart’s school is not a war-time olf- 
Established long before the war 


Brazing Fluxes EN 
. ees and they are expert teachers, ‘too. 
are Quality Products : eee Ther've cil hed rows 


SEND CARD FOR OUR A-4 CATALOG re Bho, ote’ the ‘corres Shes. 


All Metal Bond products are sold on—'‘The user must be ‘Many Yilipe vend men end women to 
satisfied or he returns unused portion in original package F increase: ‘their welding ope: 


the fer ‘Money Back’.” 


eland TRADE SCHOOL 

“nwifill| METAL BOND MANUFACTURING CO. HOBART eens Snot 
netal- 3201 Kessuth Avenve St. Louis 7, Missouri 
ahog: & 


amed § 


























yout. BE WISE | Fluxes cost SO LITTLE yet 


To Remember and Investigate Independent Acetylene and are so IMPORTANT 
Oxygen Cylinders, as to quality and price—available on 


calicbte priorities—let us know your requirements and Use only those GOOD Guaranteed 
rating and we will be glad to obtain best possible sched- IN ¥ G 


INDEPENDENT Engineering Co.) || \rxs| ANTI-BORAX”™ 


DEPT. 74 O'FALLON, ILLINOIS | . ; FLUXES 








HELP SAVE STEEL No. 1 Cast Iron Welding Flux. 


No. 2 Brazing Flux for Brass, Bronze, etc. 
APPLYING WIESE UNI ~ po hoag, ec yess TOOLS No. 4 “Braz-Cast” Flux for Bronz Welding Cast Iron 
Prepare your shop for this type of work No. 5 Aluminum Flux for Cast Aluminum. 


U. S$. Patents 2,013,818, 2,051,234 | No. 8 Aluminum Flux for Sheet Aluminum. 
and 2,226,884. No. 9 Stainless Steel Welding Flux. 
ELECTRIC WELDED No. 16 Silver Solder Paste Flux. 
Write for new catalog now 


MANUFACTURED ONLY BY 
WIESE PLOW WELDING COMPANY, PERRY, IOWA 


Originally New Process Plow Weiding Co. . ANTI-BORAX COMPOUND co.., Fort Wayne, Ind. 








chiet § 


Link 


rt D>. "ELECTROEIY" fou RESISTANLE WELDING 


quire 
Co Butt Catalog 


of thel » Flash Vey and 
pany s Spot A ry Prices 
red t 4 Seam = on 


Dun Projection Request 


THe Evectrovoy Co. Bie soap me maa: Conn. 






































Almarc Electrodes produce neat, sound aluminum arc welds of great tensile strength with high 
welding speed and little or no distortion of the parts to be assembled. 

When properly used the resultant weld is free from porosity and may be polished off to a finished 

surface. 

Alflux No. 1 is a general purpose flux, especially recommended for heavy work such as castings, 

repairs, etc. 

Alflux No. 2 is unrivalled for wrought and cast aluminum, aluminum alloys and magnesium. 

Especially adapted to aircraft, architectural and light sheet metal work. 


Wooldridge Aluminum Welding Products — Glastonbury, Conn. 
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Here’s eye and face protec- 

tion from front and sides for men 
and women. The Willson Protecto- 
Shield with its resilient plastic visor 
withstands extra impact. Tough brow 
guard protects the forehead. 


Lighter weight and smart ap- 

pearance of the Protecto-Shield 
makes it popular to wear. Quickly ad- 
justable head band gives a perfect fit 
over a hair-do or a man’s head. 


Comfort begins with the swing 
up feature. Light Weight and com- 
fortable fit permit the Willson 
Protecto-Shield to be worn for a 
full shift. 


Ask your Willson Safety Equipment Dis- 
tributor for further information on the 
Protecto-Shield for light grinding, wood- 
working and spot welding. Or write for de- 
scriptive bulletin. 


GOGGLES + RESPIRATORS +» GAS MASKS + HELMETS 


PRODUCTS 


READING, PA 


INCORPORATED 


U.S.A 
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Whipple Jacobs, president of the Bel- 
den Mfg. Co., Chicago, recently cele- 
brated his thirtieth anniversary with that 


| organization. He joined the Belden com- 


pany as a cost clerk in 1914, shortly after 


| his graduation from high school, and rose 
rapidly through the ranks. He succeeded 


Joseph C. Belden, founder of the com- 
pany, to the presidency in 1939. 


» « 


Sergeant Anthony J. Zulli, who was 


| an electric weldor in the Todd Shipyard, 


Brooklyn, before he entered the Army 
in March, 1941, is now serving as a 


| supply sergeant for a headquarters group 
| of Y-Force in Southwestern China. He 








is stationed in a huge Y-Force compound 
in an ancient Chinese city surrounded by 
a 20 ft medieval stone wall. Zulli is the 
son of Mr. and Mrs. Frank Zulli of 37 
Lake St., Brooklyn. 


> ¢< 


George Krieger, who has been in 
charge of the farm machinery division 
of the War Production Board and more 
recently special assistant to Donald M. 
Nelson, has resigned his Government 
connections to return to the Ethyl Corp., 
Detroit. 

> « 

Arnold Peterson, for the past several 
years with the Navy Department as a 
radio inspector, has joined the United 
Electronics Co., Newark, as application 
engineer. He will assist and advise end 
users, such as war contractors and dis- 


| tributors, in the proper adaptation of 


United’s products. 
>» « 


E. N. Searles, formerly superintendent 
of results and industrial relations, has 


been appointed general installation engi- ; 


neer of the Western Electric Co. He 
succeeds F. M. Williams, who retired 
after 35 years of: service. 

>» « 


Norman G. Brooks, who has been asso- 
ciated with the United States Steel Sup- 
ply Co. for the past three years, succeeds 
William E. Fry as manager of the Kan- 
sas City sales office. 


<= 


A. J. Schmitz, formerly manager of 
the Allis-Chalmers Seattle office, has 


been appointed Pacific regional manager. | 


Died... 


S. R. Bergman, who invented the 
standard d-c generator for arc welding, 
died Noy. 25 at the age of 67. He had 
been associated with the General Electric 
Company since 1902 and was a consult- 
ing engineer in the Thomson laboratory 
of the company’s Lynn (Mass.) River 
Works at the time of his death. Mr. 
Bergman held 53 patents covering motors 
and generators. The d-c generator that 
he developed for arc welding is still a 
standard in the industry. Among his 
other inventions were the single-phase 
capacitor motor and the squirrel-cage 
repulsion motor. 
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“GENERAL” | 
WELDING FUME. 
EXHAUSTERS | 





For effective elimination of 
the Noxious Fumes from 


Arc Welding 
Galvanized Iron Soldering 
Spray Painting, Etc. 


TWO TO TEN INLETS— 


For multiple hose connections 


in shop and field operations. 


SINGLE INLET UNITS— 


For exhaust from booth collec 


sf 
: re 
tor ducts; and in the smaller i 


units. 


High Velocity Exhaustion A 
by % 

High Speed Centrifugal Fans & 
for <= 

Small, Easily Handled Hoses 


eee er 


SEMI-PORTABLES— i. 
Movable by crane hook or carry. 99 
ing bar; or for fixed (duct) serv: 
ice. % to 15 motor horsepower. 

PORTABLE “JUNIORS” — 

40 to 100 peunds in weight; one 
or two inlet nozzles. 

Self-closing caps on all nozzles. 


Rugged, 
Motored for continuous service 


all-steel construction. , 


aha 


Controls protected within base 


Bulletin CB-103 gives specifications 
and dimensions for the £8 types and 
sizes comprising the “General” line 


GENERAL BLOWER C0. | 


403 N. Peoria St., CANal 6340 
New Yerk CHICAGO 22, ILL. Detrol? 
Pittsburgh Philadelphia Clevelond 





* 


‘-e 
U}) 
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ol 


electrode towards another, a welding 
pressure-controlling device, a pair of 
be s with outer end walls carried by 
a member connected to the electrode- 


f walls of the bellows are connected to 
atin the movable electrode. 
‘om 

Carbon-Electrode Processing 
i 2,364,536. Henry A. Kent, Elmhurst, 
ring Ill., assigned to General Electric X-Ray 








ttions 


tions, 


ollec- 


naller 


yn 
Fans 


on. 
vice. 
base. 


0. 


Det: >!t 


Hi r, and Melvin M. Seeloff, Warren, 


Corp., Warren. Filed April 10, 1943. 
Issued Nov. 28, 1944. 





FROM THE 
PATENT OFFICE 





Spot-Welding Apparatus 
3,753. Clyde E. Smith, Port 


). assigned to The Taylor-Winfield 


patent covers the combination 
eans to move one spot-welding 


moving means, and a means of main- 
taining fluid under pressure in the bel- 
lows. The interconnected inner end 


Corp., Chicago. Filed Aug. 13, 1943. 
Issued Dec. 5, 1944. 

The method of processing a carbon 
electrode by immersing the electrode in ' 
a liquid gas until boiling ceases and then 
allowing it to return to room tempera- 
ture in a dry atmosphere. 





Larkin SG Arc Welders 


HAVE A STARTING CURRENT OF 5 AMPERES 








ATTENTION: 


Industries welding 
thin metal. 











Arc welding thin sheet metal 
is now EASY. Available 150, ‘ 
250 and 300 amp. models. 
Continuous adjustment from 5 
amperes to top rating. 





(Also built-in power factor correction 
on Model No. 300 PFSG) 


150 SG (5-150 amperes) 


ARC and SPOT WELDERS FOR every welding need. 
LARKIN LECTRO PRODUCTS CO., MANUFACTURERS 


220 Taaffe Place, BROOKLYN 5, N. Y. © Sales offices throughout the country 














Established 1880 409 East Slist Street 


JJ°HN NAGELDINGER & SON, INC. \ 


Manufacturers: OXYGEN THERAPY APPARATUS * CYLINDER VALVES *% CYLINDER MANIFOLDS 
¥¥ NEEDLE VALVE CONTROLS * WELDING AND CUTTING EQUIPMENT *% PRESSURE REGULATING VALVES 
& REGULATORS * SAFETY VALVES * COMPRESSED GAS APPARATUS FOR: OXYGEN, HYDROGEN, 
NITROGEN, ACETYLENE, CARBON-DIOXIDE, HELIUM, ETC. 
Send for 32-Page Catalog Featuring Welding and Cutting Equipment and Supplies. 
FACTORY AND OFFICE-AT 


TELEPHONE: 
New York City 28, N. Y. Atwater 9-6843 ay, 

















NATIONAL 


Ezy Flex 


WELDING CABLE 
POWER CABLE 





Long Life! - Tough! - Flexible! - Shipments usually from stock! 
New REVISED major distributor's price list now available—write today 
for your copy. QUOTATIONS GLADLY FURNISHED ON REQUEST. 


NATIONAL WELDERS SUPPLY COMPANY Caatcne Nome” 




















Special 


WELDING 


POSITIONER 


We Solicit Special Positioning Problems 


Submit your out-of-the-ordinary positioning problems to us for solution. BENTLEY 
designers and engineers can provide the correct answer. 


BENTLEY WELDERY, Inc. Syracuse, N. Y. 


DESIGNERS and MANUFACTURERS eof WELDING POSITIONERS and SPECIAL EQUIPMENT 











For MACHINABLE 





NO HARD LINE USE ARC-WEL ELECTRODES GooD COLOR MATCH 


NORTHEAST METALS COMPANY 
4124 TORRESDALE AVE. PHILADELPHIA 24, PENNA. 


ELECTRIC WELDS ON CAST IRON 


SINCE 1918 
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recy 
electric & mfg. co. inc. 


brooklyn, new york 
HERCO A.C.WELDERS 


Streamlined Arc - No arc blow - 







Wu 
cs) 
< 
Fy 
Oo 


Speeds welding - X-ray test 


beads- Uses large electrodes 






Lays metal faster - Stepless 
control permits minutest 


& 
Q 


heat change - Weld with 
the EXACT heat - 50 
current saving-Spun 






glass insulation - 


yy 
x 


ave 


4 
© 








TO SPEED UP 
WAR EFFORT 
PUT HERCO 


ON 


WELDER 


THE JOB 


4 
& 
Ww 
ww 
w 
? 
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WRITE FOR FOLDER 
HERCULES ELECTR ; 
& MFG. CO. INC ee 
2500 ATLANTIC | 
AVE., B’KLYN, N.Y. | 


CLAMPS | 


“JORGENSEN” 
Extra Quality 


Series 820 Welders 
Heavy Frame Deep | 
Throat with Crank 
or Bar Handle with 
or without Shielded 
Screw. 

A large variety of 
others to choose 
from 


Send for Catalog 
No. 16 
Ask for Them by Name 


ADJUSTABLE CLAMP CO. 
“The © Folks” 
426 WN. Ashlond Pog omy (22), U. S. A. 
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Flame-Cutting Machine 


2,364,644. Chester Mott, Evanston, 
and Alfred F. Chouinard, Chicago, as- 





signed to National Cylinder Gas Co., 
Chieago. Filed April 4, 1941. Issued 
Dec. 12, 1944. 

A flame-cutting machine with a syn- 
chronous motor for driving a movable 
torch at proper cutting speed over the 
plate to be cut. Motor is controlled by 
an electronic device “which includes: a 
means for generating current pulsations 
of different frequencies, a movable con- 
trol member having a plurality of rows 
of conformations controlling the fre- 
quency, means for selecting any one of 
these rows to obtain current of the 
corresponding frequency for operation, 
means for amplifying the current pulsa- 
tions to a value necessary to operate 
the motor, and means for delivering the 
amplified current to the motor to oper- 
ate it at the desired speed. 


> « 


Flame-Cutting Control 


2,364,645. Chester Mott, Evanston, 
and Alfred F. Chouinard and Robert L. 
Harding, Chicago, assigned to National 
Cylinder Gas Co., Chicago. Filed March 
31, 1942. Issued Dec. 12, 1944. 

This apparatus for controlling the 
operation of a flame-cutting machine in- 
cludes a pair of circuits and a pair of 
electronic tubes. The tubes are of the 
type which becomes non-conductive when 
the controlling voltages impressed upon 
them exceed a predetermined negative 
value and conductive when the impressed 
controlling voltages drop below the pre- 
determined negative value. The torch 
tip is connected in circuit with the metal 


| workpiece so that the flame between the 


tip and workpiece forms part of the 
conducting path. Thus the voltages im- 


| pressed on the tubes will depend on the 


conductivity of the flame. 
A part of the device is automatically 


| operated according to the conductive or 


non-conductive condition of the elec- 


tronic tubes. 


Torch Support 


2,363,036. James L. Anderson, Closter, 
N. J., assigned to Air Reduction Co. 
Inc., New York City. Filed Oct. 28, 
1941. Issued Nov. 21, 1944. 

A floating support for one or more 
cutting torches. The folding parallelo- 
gram frame is disposed with the axes of 
its joints substantially horizontal. A 
bracket connects one end of the frame 
with a cutting machine, while a hand- 
operated lever angularly movable 
about an axis parallel to the joints of the 
frame. A cam is connected to the lever, 


is 


| and the cam follower (a crank) is rigidly 
folding | 


connected with a link of the 
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cam foll 
movemel! 


Cam and 
angular 


parallelogram. 
cooperate — upon 








the lever to move the frame and 
the torches toward or from the 
When the torch approaches a raised 1 
sition, the cam and cam follower n 

beyond dead center in order to hold t! 
torch in raised position 


Ww 














Pressure-Welding Process 


2,363,089. 
Falls, N. Y., 


Egon B. Scherl, Niag 
assigned to The Linde 


Products Co. Filed Aug. 21, 1942. Iss 
Nov. 21, 1944. 

A butt-welding process in whicl 
members to be welded are placed 
abutting relation and forced toget 


under high pressure while th« 


meta 


jacent the abutting surfaces is 

to a welding temperature that is 
substantially higher than the s 
temperature of the metal. The pres 
upsets the heated metal. The major 
tion of the upset metal is remove 
directing at least one jet of a flame 


it. 





© 
HARGRAVE 
CLAMPS 


INDIVIDUALLY TESTED 
@ WELDING 
@ DEEP REACH 
@ QUICK ACTING 
@ PORGED STEEL 





2 







Write for new catc- 
log showing a clamp 
for every purpose 


nh wee house. , 
The Cincinnati Tool Co. 
1944 Waverly Ave. Cincinnati 12, 0 


— 








JANUARY. 
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Submerged-Melt Welder 


4826. Em- 
A. Smith, 
Cleveland, 
1ed to The 
oln Electric 
Cleveland. 
March 16, 
Issued Dec. 

144, 
apparatus 
automatic 
metal-arc weld- 
ng e combina- 
‘on of a housing, 
pposed weld-rod 
eed rolls, means 
,ousing for 


ruiding the weld-rod to the rolls a tube 





ping in parallel planes, means for heating 
the ends throughout their width, means 
for applying a forging pressure to them 
and means for confining the metal of 
the overlapping ends against transverse 
flow beyond the initial width of the 


strips during the application of the pres 


Electrode Holder 


2,364,507. Arthur A. Bernard, Chicago. 


jaw. The jaws are part of a welding 
head which has a screw-threaded axial 
opening in its inner end and also a re- 
cess opposite that opening for receiving 
the inner end of the movable jaw. 


y < 


Electrode Holder 


2,364,508. Arthur A. Bernard, Chicago. 
Filed Dec. 2, 1943. Issued Dec. 5, 1944. 

This patent covers the combination in 
an electrode holder of a body, means for 
connecting a conductor to it, a head with 
an inner portion aligned with the body 
and a first jaw extending at an inclina- 
tion therefrom, a second jaw pivoting 
between its ends to the first jaw, a means 
for rigidly connecting the head to the 


1 shift fepending from the housing adapted to Filed April 3, 1943. Issued Dec. 5, 1944. body and a rigid means engaging the 
work ceive the weld-rod from the feed rolls An electrode holder having a rigid and __inner end of the second jaw to move the 
ed po- nd guide it to the work, a flux hopper # movable jaw. The latter is pivotally latter about the pivot, thus causing the 


, ‘mnie. connected between its ends to the rigid 


Id the 


; jaws to ip 2. 
ttached to the housing, a tube extend- jaws to grip an electrode 





ng downwardly from the hopper for ,——————— —_—— 


Hischarging flux on the work in advance 
bf the welding operation, means at the 
lower end of the tube to regulate the 
ate of discharge of the flux. 

In the above device, a support is 
,ounted for traversing movement rela- 
ive to the work. An arm on the sup- 
ort, adjustable transversely of the di- 
ection of such movement, carries the 
ousing. Housing is oscillatorily ad- 
ustable about an axis parallel with the 
Hirection of movement. A manually 
pperable means is carried by the hous- 
ng for effecting the oscillatory adjust- 
nent. The housing also carries a means 
o feed the weld-rod downwardly there- 
hrough 


HOW A *25°° HARD-FACING JOB 
Saved a°150 punch replacement! 


TO HAVE REPLACED this badly worn 
hot upsetting punch with a new 
punch would have cost $150.00! 
It also would have necessitated an 
unavoidable delay in waiting un- 
til the new punch had been de- 
livered and installed. 


Again Coast Metals Hard-Facing 
By building the 


worn punch up to its original 


saved the day! 


dimensions with an extra wear- 
resistant Coating of Coast Metals, 
it was made good as new. In fact, 
better than new since it will now 
outwear and outlast a new punch 
several times! All at a cost of only 
$25.00! 





CLOSE-UP of Hot Upsetting Punch, Showing 
Coast Metals Overlay After Rough Grinding, 
Instead of sending your worn 


parts to the scrap pile, see first 

whether you cannot salvage them through Coast Metals Hard-Facing. Eas- 
ily applied by the electric welding arc or oxy-acetylene torch, it is equally 
suitable both for new and old parts of any ferrous metal, 


Strip-W elding Method 


2,362,388. Chester M. MacChesney 
pnd William Schroeder, Chicago, as- 
igned to Acme Steel Co., Chicago. 
Filed Sept. 19, 1941. Issued Nov. 7, 
1944 
method of uniting metal strips by 
welding. The oppositely directed 
of the straps are overlapped in sub- 
tantially parallel planes’ and heated 
hroughout their width to a forging tem- 
erature. A forging pressure is then 
ed transversely to the overlapped 


COAST METALS, INC. 


Executive Offices: New York, N.Y, 


METALS 


Plant and General Offices Canton, Ohio bd 


COAST .: 


MAKE YOUR EQUIPMENT LAST 


lif 


equipment for doing the above 
ides: a means for holding two metal 
s with their opposite ends overlap- 


LONGER 
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. A new “Proved-Performer” 


HAMPTON JUNIOR 
AC WELDER 


Correctly 


Balanced Model H-125 


The new approved “Hampton Junior” 
offers a welding range from 20 to 200 
amps. . . . operates on either 110 or 
220 volts . . . welds te” to te” elec- 
trodes . . . infinite number of welding 
heats and a spatterless arc. Low initial 
and maintenance cost. 


HAMPTON ELECTRIC MFG. CO. 





1105 Pine Place New Kensington, Pa. 














SAFETY FIRST! 


FOR INDUSTRIAL 
WELDING PLANTS 





"SAF-T" CURTAINS | 


Made of flame-proof heavy duck, they can | 
be supplied in any size required and come 
equipped with grommets ready to hang. Pro- 
tect worker from welding glare. Color— 
olive drab. 


SOLD THROUGH YOUR LOCAL JOBBER 
Write us for prices and descriptive material. 


FRED JESSAR 


104 Denckla Blda. Philadelphia 


Electrode Holder 


2,360,743. Frank 
B. Tuttle, Nor- 
ristown, Pa., as- 
signed to General 
Electric Co., 
Schenectady, N. Y. 
Filed Sept. 10, 
1943. Issued Oct. 
17, 1944. 
This electrode 
holder comprises 
an electrically 
conductive, resil- 
ient rod and a 
means for twist- 
ing and holding 
it about the lon- 
gitudinal surface 
portion of an adjacent welding electrode. 
There is also a means for connecting the 
rod to oné terminal of a source of weld- 
ing current. 








Torch Tip 


2,363,250. Alexander F. Jenkins, Balti- 
more. Filed Sept. 25, 1942. Issued Nov. 
21, 1944, 

A torch tip comprising a body having 
a passageway extending longitudinally 
and eccentrically. An annular groove is 
provided in the outer surface of the tip, 
adjacent the rear end. The passageway 
opens through one side wall of the 
groove, while the opposite side wall is 
furnished by an annular sleeve fitted 
upon a rearwardly projecting part of 
the tip body. The projection is of an 
external radius less than the radial dis- 
tance of the passageway from the axis of 
the tip. The external radius of the sleeve 
is greater than the radial distance. 


> < 


W eldor’s Helmet 


2,362,637. Warner L. Keehn, Spokane, 
Wash. Filed Nov. 19, 1942. Issued 
Nov. 14, 1944. 

In a _weldor’s helmet, a window 
projecting forwardly at the front, an 
inwardly projecting flange having a lip 
projecting rearwardly into the window, 
a lens consisting of an upper black glass 
and a lower transparent glass, a trans- 
parent sheet in the window covering 
and protecting the outer surface of the 
lens, a retainer frame in the window en- 
gaging marginal portions of the upper 
and lower glasses and holding the glasses 
and the protecting sheet firmly against 
the lip of the flange. An open frame of 
resilient material is fitted into the window 
against the outer surface of the upper 
glass, and its upper portion is engaged 
by the flange and its lip to hold the 
frame in place. A visor is formed in- 
tegral with the frame and projects for- 
wardly from the lower edge at a 


-l kot TE ee | 
will look up, when 








THEY INSURE THE MAXIMUM 
OF COMFORT... safety... and 
durability. All weights for men 
and women welders’ gloves and 
garments, in large spread whole 








kips and side splits. Samples. 
COLONIAL TANNING CO. 


Glove and Garment Leather Division 


MILWAUKEE, WIS. 


New! All Purpose 
FULL VISION GOGGLE 


Modern in design . . . light weight, 
yet sturdy ... this newest Sell- 
strom goggle gives reliable pro- 
tection in a wide range of activities 
—indoors or outdoors, for work 
and for play. The No. 39 is 
moulded entirely of .060 lucite, 
which permits visibility in any di- 
rection. Formed to fit close to the 
face and supported by an elastic 
headband. For ventilation, the 
goggle is provided with wire mesh 
air vents on top and sides. 


MANUFACTURING CO. 
662-1 N. Aberdeen St. Chicago 22, !Il. 
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